Commodity Flow and Capital Formation, Volume 1 by Simon Kuznets
This PDF is a selection from an out-of-print volume from the National Bureau of Economic Research
Volume Title: Commodity Flow and Capital Formation, Volume 1





Chapter Title: Part VI: The Volume of Construction
Chapter Author: Simon Kuznets
Chapter URL: http://www.nber.org/chapters/c4747
Chapter pages in book: (p. 327 - 396)PART VI
THE VOLUME OF CONSTRUCTION
Preface
1 Problems of Definition and Measurement 329
2. Value of Construction Materials Consumed 331
Ratio of Value of Construction Materials to Value of Construction,
and Derivation of the Global Estimate of Total Construction 334
4 Estimates of Construction by Type 337
a Non-farm residential construction 338
b Other private construction 338
c Public utility construction 339
d Public works construction 339
5 Comparison of Global Estimates with Estimates of Construction by
Type 339
Basic Tables VI—1 to VI—lO 347—396PART VI
THE VOLUME OF CONSTRUCTION
PREFACE
1 PROBLEMS OF DEFINITION AND
MEASUREMENT
THE statistical analysis in the preceding Parts dealt
thiefly with the flow of finished movable commodi-
ties from their producers to their ultimate recip-
ients and consumers. It failed to measure the vol-
ume of an activity that is an important element of
the process of capital formation, viz., construction.
TO this task, made difficult by lack of adequate
lata, Part VI is devoted
Construction, in the broadest sense of the word,
includes all work performed in erecting buildings
r other structures(such as bridges, subways,
roads) which upon completion become integral
parts of the landscape, i.e., cannot be detached
[rom it except at a great loss in their value. It em-
braces not only the construction of new residen-
tial, industrial, or other structural units, but also
repairs, alterations, remodeling, and renovation
Df the already existing construction units. And it
covers not only work done by construction com-
panies or firms specializing in repairs and altera-
tions, but also work by other enterprises whose
main activity is quite distinct from construction
proper.
Whether the field is defined broadly or nar-
rowly, there are few inclusiveand reliable meas-
urements of construction activity. The first cen-
sus that attempted to report data for construction
companies (since 1900) was that of 1929. Close
analysis of its results suggests that its coverage is
somewhat deficient even in the field it proposed
to cover, and it omits, by intent, the very substan-
tial volume of construction carried on by business
enterprises on force account. A new census of con-
struction has been taken for 1935, with results
that again indicate incomplete coverage. Mean-
while, the obvious importance of the industry
in the changing economic conditions of the coun-
try has directed to it the attention of statisticians
and economists who, utilizing various sources of
information, have attempted to arrive at compre-
hensive estimates of all construction. Such efforts
are still being made, and with the continuous
accretion of information and increasing ingenuity
of the methods applied, this field of statistical
measurement is in unceasing flux. Any estimates,
no matter how thoroughly and ingeniously worked
out today, will be open to revision within a short
time. This qualification attaches to the results of
the statistical analysis in this Part of the study to
an extent much greater than it does to the esti-
mates presented in the other Parts.
For purposes of measuring construction activity
which, with its durable results, constitutes prop-
erly a part of the process of capital formation, the
estimates should include not only the work of con-
struction companies but also that of other busi-
ness or public enterprises on force account. Be-
cause of tile partial character of the various types
of data in the field, the first task was conceived to
be that of measuring in the most comprehensive
fashion all construction activity. This conception
was strengthened by the possibility of measuring,
in the study of the commodity classification, of
manufactured products which was undertaken as
the first and basic step in our measurement of the
flow of movable commodities, the volume of con-
struction materials produced. Since almost no
construction activity fails to utilize some construc-
tion materials, data on their production provide
both a basis and a convenient starting point for
estimatingtotalconstructionactivity.Conse-
quently, the first section of the ensuing statistical
analysis is devoted to deriving a comprehensive
estimate of annual construction activity based
largely upon the flow of construction materials
into consumption.
As will be this comprehensive
estimatetotal construction could be derived
only jy commitment to numerous subsidiary as-
sumptions and by recourse to information exceed-
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ingly fragmentary in its coverage. With the re-
sulting qualifications attached to the estimates, it
became important to check them by measures
based upon independent data. Furthermore, even
on the assumption that the comprehensive total
of construction derived from the consumption of
construction materials is accurate, it is
tory for our purposes in two respects. First, the
methods do not make possible an allocation of
total construction by the characteristics of the ulti-
mate user, i.e., a distinction between construction
of residential units, business construction, or pub-
lic works. Since a classification of capital forma-
tion by the type of user for whom it is destined
is of great analytical value, it would in any event
have been advisable to supplement the global es-
tiniates of total construction by an estimated ap-
portionment of the total among various types of
user. Second, a most important drawback from
the viewpoint of this study, estimates based upon
the consumption of construction materials natu-
rally cover not only new construction and substan-
tial additions and alterations but also the minor
activities of renovating and repairing. Inasmuch
as by definition capital formation should include
only those activities that result in durable prod-
ucts, it should exclude construction work whose
results do not last more than three years. The
global estimates of construction, which include
what might be called non-durable construction
products, are obviously too comprehensive for the
purposes of this study; and would have to be ad-
justed in order to fit our definition of capital for-
matiOn.
For these reasons, the second section of the sta-
tistical analysis is devoted to an estimate of con-
struction by type, based upon data independent
of those on construction materials produced or
consumed. In the attempt to arrive at this second
estimate reliance was placed upon the results of
work by other investigators in field, these re-
suits being supplemented only at points at which
the accession of new data and the unsuitability of
the estimate to the particular purpose at hand
made such additional work possible and necessary.
The annual estimates of construction by type, thus
derived, can claim a fair degree of completeness so
far as new construction is concerned. They cover
some of the more extensive repairs and alterations,
as well as almost all maintenance in public utilities
and some maintenance in public works; but omit
most maintenance and all minor repairs and
alterations in the other fields of construction work.
In the third section of the analysis the two esti-
mates are compared, account being taken of th
difference in the scope of their coverage. Th
global estimates, based on the consumption (
constructionniaterials, are naturally larger tha
those resulting from the measurement of constru
tion by type. But itis important to determin
whether the excess is approximately of the magn
tude that is likely to characterize the value(
constructionomitted in the estimate of constru
tion by type. While data on the amount of thes
omitted activities (minor repairs and alteration
maintenance, etc.) are almost completely
scattered samples indirectly shed light on the aj
proximate magnitudes involved.
According to our definitioncapital
tion should include durable construction aloni
Consequently,theestimateof new constru
tion and of major repairs and alterations is a
cepted finally as a measure of the constructio
element in capital formation. The global estimat
of all construction, too comprehensive for ou
purposes, is not used after it has been studied a
an approximate check upon new construction b
type. It retains, however, independent value; an
may he utilized, fully or with some scaling dowi
by those investigators who are interested in a mea
urement of construction activity broader than tha
finally chosen in this study.
Both estimates measure construction at the cos
of work done. For alterations, repairs, or constru
tion done directly by the producing unit for th
ultimate recipent or consumer, this is an appro
priate basis of measurement, since it reflects thd
cost of the product to the ultimate consumer oi
recipient. But in new construction, particularli
residential and especially during boom years, then
may be extensive building undertaken by con
struction or real estate firms not on order but
stock, and in the, expectation of selling it upor
completion for a price significantly higher thar
the cost of construction. In other words, there mal
be margins added to the value of construction, be
yond the production cost covered in our estimates
This addition to the value of construction be
yond the actual production cost may be appreci
able; and only a minor fraction of it,if any, i
likely to be covered in the construction estimate
below, as is clearly demonstrated in the more de
tailed account of the procedures. It is doubtful
however, that such a discrepancy between
value of new construction at the point of comple
tion and its cost to ultimate consumers should
included in our estimates. First, the sales value in
cludes the value of land, whose appreciation o
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lepreciation is no proper part of capital forma-
ion. In fact, straining the point, one might say
hat the margins in question could all be attributed
•o changes in the value of land rather than to those
n the cost of the construction work. Second, there
s a general question whether the value discrep-
incies can be conceived as payment for productive
ervices, as they are in distributive margins in
rade, or whether they should be conceived as
peculative gains or losses on already existing cap-
tat units. The latter interpretation is plausible,
tnd, if adopted, would bar the inclusion of these
ialue discrepancies in capital formation. In any
went, lack of appropriate data makes it impossible
.o measure construction except on a cost of pro-
luction basis; and hence the estimates of construc-
ion presented below omit all discrepancies be-
,ween the cost and the price charged to ultimate
:onsumers. The only reflection of such discrepan-
:ies would be in the gross profits of construction
irms, an item utilized directly in the global esti-
nates of construction based on the consumption
)f materials and included also in most of the corn-
)onent parts in the estimate of construction by
.ype.
The order of statistical analysis has already been
ndicated. By separating the lengthy series of steps
eading to the global estimate of construction into
wo divisions we obtain the following rough out-
me:(a) derivation of the value of construction
naterials consumed;(b) determination of the
atio of the value of construction materials con-
umed to the total value of construction, and of a
:omprehensive estimate of the latter;(c) deriva-
ion of the value of construction by type; (d) corn-
)arison of the estimates obtained under (b) and
(c), with an attempt to reconcile them, and choice
)f the measure to be used subsequently in striking
he total of capital formation.
2 VALUE OF CONSTRUCTION MATERIALS
CONSUMED
r'he derivation of the annual value of construc-
ion materials consumed repeats the successive
teps in estimating the flow of movable finished
:ommodities to ultimate consumers: the measure-
nent of production in census years, the interpola-
ion for intercensal years, the distribution of sales,
he additidn of transportation and distributive
nargins, the adjustment for imports and exports,
Lnd the correction for changes in inventories
ieeded in order to pass from production to sales
.otals or from purchase to consumption totals. The
)nly difference from the analysis developed in
Parts I through V is that we deal here with con-
struction materials, instead of finished commodi-
ties.
As for finished commodities, the basic step is
to segregate construction materials from other
manufactured commodities. This segregation was
carried through in Part I in the general commod-
ity classification; and its trustworthiness can be
verified only from a careful inspection of the Va-
riotis decisions made (see Tables I—i, 1—2, 1—3,
and 1—5, especially Tables I—i and 1—3). In char-
acterizing some of the commodities as construc-
tion materials we were guided partly by the list
in the Census of Construction for 1929 and partly
by general knowledge. As in other commodity
classes, commodities were considered as belonging
fully to the group, when only an insignificant frac-
tion was utilized for other purposes. When this
fraction was of significant magnitude, i.e., exceed-
ing 3 to 5 per cent, the commodity was.classified
as mixed and a special effort was made to divide it
between construction materials and that used for
other purposes. In almost all such cases the break-
down of the mixed commodity total had to be
based on special information, rather than on the
distribution of sales or data on consumption of
materials in manufactures. The value of construc-
tion materials obtained by such a breakdown of
mixed commodity totals accounts in 1929 for 31
per cent of total. construction 69 per
cent being accounted for by that
could be directly classified as being almost wholly
construction materials.
As a base for measuring all construction activity
such segregation of construction materials con-
tains, on the face of it, some elements of exaggera-
tion. First, the classification of some commodities
as wholly construction materials, even though
some small share of them is consumed in other
uses, leads to an overestimate of the amount of
construction materials produced. On the other
hand, such exaggeration is perhaps offset by a fail-
ure to include small shares of other commodities
used in construction that are being utilized almost
wholly in other fields. For example, tar was con-
sidered as a construction material, even though a
small share of it might be used otherwise, while
linseed oil was considered as a completely unfin.
ished commodity, even though a small share of it
may be used by house and other construction job
painters for mixing with dry lead to prepare the
paints used in construction work. Nevertheless,
the extent of exaggeration may still possibly be
in excess of the omissions although, at its highest,
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it is not likely to be more 3 per cent of the
grand total.
The second element of possible exaggeration
lies in the fact that in most construction materials
included, the values cover consumption by house-
hold consumers, in addition to that by construc-
tion enterprises or other business and public units.
That the activity of a household consumer in
painting the porch of his house or in using lumber
to build a partition can properly be characterized
as construction activity is open to doubt. But it is
equally to be doubted that the amount of con-
struction materials thus consumed is signilIcant
in comparison with the amount consumed in con-
struction activity proper.
After the value of materials produced by manu-
facturing enterprises in each census year has been
established, several sequential steps lead to the
measurement of the annual flow of construction
materials from their producers into the various
distributive channels. The several columns in
Table VI—l and the notes to it reveal these steps
and indicate the magnitudes appearing at the suc-
cessive links of this chain of estimates.
First, the value of manufactured construction
materials must be supplemented by that of non-
manufactured materials (Note A).1 Second, the
values for intercensal years must be obtained, the
interpolation being carried through with the help
of a special inde.x of production of construction
materials compiled upon the basis of currently
available series (Note B). Third, the movement of
inventories of construction materials held by pro-
ducers must be estimated so that production can
be translated into to distributors and con-
sumers. Since the stocks and production data cur-
rently available are in quantity units, production
of all construction materials must be expressed in
similar units, i.e., in terms of a constant price level.
The indexes of prices utilized for this purpose as
well as for the subsequent translation of changes
in inventories back into current prices are assem-
bled in Note C. Note D describes the derivation
of the inventory-production ratios for 1929 and
of the index of estimated changes in this ratio for
the other years in the period. Fourth, the trans-
portation charges must be measured at this stage,
in accordance with the usual assumption that most
1Neithernon-manufactured fuel, suchascoal,nor manu-
facturedtypes, such as gasoline, have been included among
construction materials. Whether or not this omission reduces
the final estimates of total construction depends upon the treat-
ment of these materials in the Census of Construction. If fuels
were included among 'other construction then their
omission here leads to an underestimate.
of the transportation occurs at the point of
from the producers of the commodities. Here w
utilize again the basic information on steam rail
road freight charges for 1.928, interpolating thc
values for the other years in the period on the basis
of an index of over-all freight rates (see Note E)
Finally, the flow of commodities from producers,
at producers' values, is apportioned among th
various channels of immediate destination, i.e.,
among direct sales to consumers, sales to whole
salers, and sales to retailers. This apportionmeni
is based on the distribution of products of manu
facturing plants for 1929 (Census data), and is held
constant for the other years in the period.
Each of these steps entails one or more assump
tiOns concerning the changes introduced into th
flow by the successive links from production t
sales flowing into various channels. Two of thes
assumptions seem of particular importance. First
the utilization of tile freight rates data to measur
transportation charges implies that other methoth
of transporting construction materials are rela
tively unimportant, or, if significant, are not mate
rially different in respect of Cost from railroad
transportation. In view of the possibly extensiv
use of water transport for the bulkier construction
materials, and the lower cost of this method ol
transportation, this assumption, forced upon
by lack o data, may serve to exaggerate the cosi
of construction materials to purchasers, and would
eventually lead to an exaggerated estimate of con
struCtiOfl. BilE some fragmentary data indicate thai
the probable extent of such exaggeration is nar
rowly restricted. First, of the important construc
tion materials, only sand, gravel, stone, and lumbei
are transported extensively by water. Second, th
freight rate per ton transported by water is oni)
about 20 per cent lower than that for railroac
transportation (although the average haul is ap
preciably longer). Third, we do not allow for
transportation charges at later stages in the move
ment of the materials except that by wholesaler
or retailers(the cost of transportation by then
would then be included under the
charges)—an omission that tends to offset
any exaggerations in estimated transportatior
charges.
The second important assumption is that im
plied in holding the proportionate allocation 01
1929 sales constant throughout the period. SucF
constancy is not likely, and its effects on the result
ing estimates might make for a significant devia
non from the truth, because of the large share 01
productionsold directly to ultimate consumer
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in this connection the different situation in
te case of movable commodities, as was empha-
zed in the Preface to Part V). One would expect
the share of direct sales to ultimate consumers
as on the whole increased over the period, at the
of the share of sales to retailers and to
holesalers. If it has, a correct measure would show
ss of an upward trend in the cost of construction
aterials toward 1929 and less of a decline after
J29. But as will be seen in Table VI—lO, the
obal estimates even as derived now, rise less be-
re 1929 and decline less after 1929 than the esti-
ates of construction by type. Thus the removal
f this assumption would oniy accentuate the dif-
rence in movement already existing between the
based upon consumption of construc-
on materials and those based upon other, less
)mprehensive data.
The flow of construction materials to and from
holesalers is set forth in Table VI—2. In accord-
with our usual assumption we take account
F imports and exports at the wholesale trade link
i the distributive system. In addition to this ad-
istment for imports and exports, tracing the flow
the hands of wholesalers involves the con-
deration of possible changes in inventories held
y them, of the mark-up received by them, and of
he division of their sales between sales to retailers
nd direct sales to ultimate consumers.
The details of the adjustment for imports and
xports appear in Note A to Table VI—2. Since the
Let balance of foreign trade in construction mate-
ials is but a small percentage of total production,
ratio of 1929 was applied in the adjustment for
ther years. Inasmuch as exports exceed imports,
us correction results in lowering slightly the
alue of materials consumed within the country,
nd hence the value of domestic construction.
The measurement of changes in inventories is
ased largely upon the ratio for 1929 and 1933 of
iventories to cost of goods sold (from the Census
f Distribution and the Census of American Busi-
ess), and an index of this ratio for other years
ased partly upon sample data, partly upon its
iovement in the case of producers of construction
(Note B). The inventories thus esti-
iated are in current valuation and can be utilized
'ithout conversion to a constant price basis, since
ie distributive margins are also defined upon the
asis of considering beginning and year-end in-
entories at current valuation.
For measuring these distributive margins and
allocation of sales by wholesalers among re-
tilers and ultimate consumers the Census of Dis-
tribution for 1929 again provides the basic mate-
rials (Note C). The movement of the margins for
years other than 1929 is assumed to follow the gen-
eral changes in distributive margins established
from the survey in Part IV for trade as a whole.
The allocation of sales is assumed to be constant
throughout the period in the proportions that can
be established for 1929; with effects on the final
estimates similar to those implied in holding con-
stant the allocation of sales by the producers of
construction materials.
These procedures parallel clearly and rigidly
those followed for the various groups of finished
movable commodities in Parts II, III, and V, the
problem and the materials at hand being similar
in all. The same is naturally true of the tracing of
the flow of construction materials beyond whole-
sale trade, i.e., to and from retailers (Table VI—3).
1-lere, in order to pass from the flow of commodi-
ties to retailers (whose volume is taken directly
from Tables VI—1 and VI—2) to sales by them, two
adjustments must be made: one for inventories,
in their current valuations, the other for the dis-
tributive margins. The basis for both these adjust-
ments is largely information derived from the
Census of Distribution, as well as from some frag-
mentary sample data (see Notes A and B to Table
VI—3).
The preceding analysis traced the flow of con-
struction materials to their consumers; the value
of the flow at that point can now be obtained by
summation of direct sales to consumers by pro-
ducers (Table VI—l), by wholesalers (Table VI—2),
and by retailers (Table VI—3). At a similar junc-
ture in the flow of finished movable commodities
our analysis was complete, for what happened to
these commodities once they reached their ulti-
mate consumers or holders was no part of the
measurable process of capital formation. But the
flow of construction materials to consumers is of
interest only as an indication of the value of con-
struction. Consequently, the analysis must be
pushed further, and a transition made from the
flow to consumers to the actual consumption of
construction materials in the process of construc-
tion.
This step involves a correction for changes in
commodity stocks in the hands of consumers of
construction materials, so measured as to reveal
actual net drafts from current flow into stocks or
from stocks into consumption. The is
presented in Table VI—4, and the basis for it de-
scribed in Note A to that table. The inventories
of construction materials in the hands of their con-
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surners are estimated for the years since 1926 on
the basis of data on inventories held'by construc-
tion corporations; and for earlier years are extrap-
olated from the 1926 level by an index reflecting
the inventory-production ratio for producers of
construction materials. When the relevant price
adjustments are made, we arrive at the estimated
annual consumption of construction materials,
and are ready for the next important step in the
procedure, viz., the passing from the consumption
of materials to the total value of construction.
3 RATIO OF .VALUE OF CONSTRUCTION MA-
TERIALS TO VALUE OF CONSTRUCTION,
AND DERIVATION OF THE GLOBAL ESTI-
MATE OF TOTAL CONSTRUCTION
The annual estimate of the final cost of con-
struction materials consumed having been de-
rived, the analysis reaches the most difficult step
in obtaining the global estimate of total construc-
tion, that of ascertaining the ratio of the value of
construction materials to the value of total con-
struction. The difficulty arises from the extreme
paucity of data bearing directly upon this ratio.
With such data scarce, one might consider the pos-
sibility of using information available on similar
ratios in other branches of industrial activity. But
construction differs so distinctly from either ex-
tractive or manufacturing industries for which
such data are available that there seems little jus-
tification for atternptihg to estimate by analogy.
It is thus necessary to confine the analysis, at least
at first, to the scant data that bear directly upon
construction activity.
The ratio of materials to the total value of con-
struction is different for various types of construc-
tion activity and may vary for each type from year
to year. The statistical problem is thus to estimate
the changing magnitude of the ratio in total con-
struction whose variations may arise from two
sources: changes in the ratio within each of the
specific types of construction, and shifts in the
relative importance of these types within total
construction. Moreover, some of the data for years
other than 1929 bear upon the ratio of Construction
materials, not to the total .valueof construction,
• but to the amount spent on materials and on wages
and salaries(i.e., on the ratio largely to prime
costs). Accordingly, it is advisable to distinguish
in the present analysis three stages:(a) measure-
ment o1 the ratio of the. value of construction ma-
terials tO the combined total of materials plus
salaries and wages; (b) estimate of the ratio of the
value of construction materials plus salaries and
wages to the total value of construction activiti
and since the analysis under both (a) and (b)
for the distinct types of construction activity, ther
follows(c) measurement of changes in relativ
importance of various types of construction acti'
ity in the total, as a basis for applying changin
weights to the results obtained under (a) and (b
For the first two stages of this analysis the Cei
sus of Construction provides the basic data f
1929. The information available in the Censi
makes it possible to compute for 1929 the ratio (
the value of construction materials consumed t
the combined total of materials plus wages. an
salaries; and the ratio of the latter combined tot
to total value of construction, i.e., the relative gro
profits (see detailed account in Note A to Tab!
VI—5). Of course, the Census covers only wor
done by construction firms, and excludes wor
either by repair and maintenance firms or by othe
Units whose main activity is distinct from cot
struction proper. For lack of further informatiot
it is assumed that the cost ratios in these omitte
types of construction activity are identical wit
those established for the contract constructio
firms. The eventual effect of this assumption o
the final estimates is discussed below.
The next task is to estimate changes during
period in the ratio of the value of constructiot
materials to prime costs. The materials availabl
for this purpose are for the State of
for the first three years in the period, and data 01
construction payrolls since 1929.2 Such a scarcit'
of data imposes two limitations on the task as
inally formulated. First, it is impossible to estimat
changes in the ratio for each type of constructiol
activity separately; and we proceed upon th
assumption that, at least before 1929, relativi
changes in the ratio are uniform throughout th
whole field of construction activity. Second, for th
years for which no direct evidence is availabl
(1922—28), the analysis uses subsidiary data oi
prices of construction materials and labor,. whic]
make it possible to interpolate the values of th
ratio index for the missing years.
The details of this rather tenuous procedure ma
be seen in Notes A and B to Table VI—5. Takin
the ratio for 1929 as the base for the index, we fin
compute the relative standing of the ratio for thos
few years in the period for which there are dire
data on the share of construction materials in th
total of materials plus wages and salaries. For th
2Thereare 3cattered samples for some years since 1929, bi
they are so narrow in scope as to be unsuitable for direct U!
inthe present connection.
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other years before 1929 we assume that the relative
magnitude of 'theyear-to-year changes in the
wholesale prices of construction materials and in
the wage rates for construction labor provide some
reasonable indication of how the ratio in question
changes from year to year; and the interpolation'
for the missing years before 1929 is carried through
accordingly. For the years since 1929 an estimate
is available of total payrolls for construction, based
largely on employment indexes for several states
and data on per capita wages and salaries. But this
estimate, based on data for private construction
firms only, is hardly indicative of payrolls in all
construction, including public works.Itwas,
therefore, decided to apply it in combination with
only that part of construction materials which
could be segregated as consumed in private and
public utility construction. This meant a separate
estimate of public works construction; and it was
at this point that we were forced to accept meas-
ures of public works construction derived from
other data as guides in the estimate of the ratio of
materials to materials plus salaries and wages for
the years since 1929 (see Table VI—5 and Note B).
The weaknesses of the index of the ratio of the cost
of materials to materials and labor thus obtained
for 1919—33 are obvious, though it utilizes all the
information apparently available. But while it is
hardly a precise guide to the year-to-year changes
in the ratio, its general indication, viz., that the
share of construction materials in the combined
total of materials plus wages and salaries did not
change appreciably over the period, has some
weight.
In the next step, establishing changes in the
relative gross profits(i.e., ratio of the combined
total of materials plus wages and salaries to total
cost of construction), we attempted first to use the
data on cost of goods sold and sales appearing an-
nually in Statistics of Income for corporations
classified under the construction division. How-
ever, the resulting index showed curious changes,
apparently inexplicable by any substantive fac-
tors; and analysis of their possible causes suggested
that the data suffer from lack of homogeneity. The
inclusion of shipbuilding corporations produced
a marked effect d'uring 1919, 1920, and 1921, ex-
actly the years in which changes in the ratio would
be especially important; and it proved difficult to
adjust for this inclusion satisfactorily. Moreover,
the reporting of sales in the industrial division of
construction appeared to be erratic, varying pro-
portions of activity being treated as incomparable
with sales and its result reported under 'gross in-
come from sources other than sale of goods'.
For this reason it was considered best to disre-
gard these data and to estimate the movement of
the ratio of gross profits to total construction on
the basis' of similar ratios in some other line of
industrial activity for which the data were more
reliable and more comparable the period.
Statistics of Income gave us the ratio of cost o.
goods sold to the value of sales in the two branches
of manufacturing most closely related to construc-
tion, viz., lumber and stone, clay and glass. The
index of changes in relative gross profits in con-
struction, thus derived, was applied, for the years
before 1929, to the 1929 level as shown by the Cen-
sus of Construction (see Note C to Table VI—5).
For the years since 1929 the estimate allows chang-
ing gross profit ratios only for private and public
utility construction; for public works construction
this ratio, like the materials and payrolls ratios,
was to be constant through the clepres-
S ion.
The estimates derived from this analysis of the
cost ratios in construction activity are little more
than reasonable guesses. It was, therefore, consid-
ered advisable to see what results would be ob-
tained if no effort were made to allow for changes
in the ratio of construction materials to total value
of construction. Either of two assumptions can
then be followed. First, it may be assumed that the
• ratio of value of construction materials to total
value of construction is constant when both are
measured in fluctuating current prices. The im-
plication is then either that both prices and quan-
tities of materials, as compared with those of labor
and of other production elements, change from
year to year in exactly the same fashion; or that if
changes in prices and in quantities of the two
groups of production elements are divergent, they
are equally divergent in opposite directions. The
latter implication is reasonable if itis assumed
that the two groups of productive elements can
be easily substituted for each other. Under such
conditions a rise in the price of construction labor
relative to the price of materials would mean a
proportionally reduced use of labor relative to
materials.
'jhe other possible assumption is that the ratio
of construction materials to total value of con-
struction is constant when both are expressed in
terms of a constant price level. This assumption,
a direct opposite of that suggested above, implies
that the technical conditions of construction activ-
ity are quite rigid with respect to the relative
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amounts of materials consumed as over against
the amounts of the other groups of production
goods used; and the variation of the ratio of the
valueofmaterials to the total value of construc-
tion, when both are expressed in current prices,
results exclusively from divergent changes in
prices of these two groups of production goods.3
In order to make possible comparison of the
measures obtained from these various assump-
tions, three sets of global estimates are presented
in Table VI—5: that based on an approximation
to a varying ratio of current cost of construction
materials to total value of construction (derived
from the analysis in Notes A through C); and
those based upon constant ratios in terms of cur-
rent or of 1929 prices. The third method yields at
first a measure of total construction in 1929
prices; to obtain the corresponding estimate in
current prices, a comprehensive index of construc-
tion costs is needed. Such an index has been com-
piled from the several specific construction cost
indexes available (for the details see Note D to
Table VI—5).
Before comparing the three global estimates of
total construction assembled in Table VI—5, we
should discuss the final step in their derivation,
common to all: the weighting of the ratios for
specific types of construction in combining them
into a single ratio. As noted above, even when the
ratios are allowed to vary from year to year, we
are forced to assume that the relative variations
are the same for the different types of construc-
tion; and similarly, the constancy of the ratios over
time, in whatever form assumed, is considered to
hold good not only for construction as a whole but
also for the different types of construction activity.
But this does not obviate the necessity of measur-
ing the changing importance in the total of vari-
ous types of construction, which, as the figures of
the 1929 Census indicate, are distinguished by
different ratios of the value of construction mate-
rials to the total value of construction.
The only possible source from which such varia-
tion in weights and the weights themselves could
be studied would, of course, be estimates of con-
struction by type; at this point the global estimates
of construction use again information contained
in the estimate of construction by type. The laçter
3 Both assumptions can also be varied by having the constancy
of the ratio apply to the share of construction materials in the
combined total of materials plus wages and salaries. A compari-
son of lines 4, 8; and 16 of Table VL—5 would then show the dif-
[erence introduced into lines 5and18 by this variation in the
assumptions. The result would obviously be to raise the values
in lines 5 and 23 for 1919—22, and lower them [or 1930—33.
estimates, whose derivation is described in Tables
VI—7 to VI—9 and their respective notes, and is
discussed in the next section of this Preface, pro-
vide the weights as used in Table VI—5 in com-
bining the ratios for the several types of construc-
tipn activity into a single ratio which could be
applied to total construction materials consumed.
One important consequence of such weight-
ing should be noted: that it leads to an under-
estimate of total construction. The reason is that
the cost ratios derived from the Census of Con-
struction represent construction in which the rel-
ative weight of repairs or alterations is• much
smaller than in our global estimate5. At the same
tinie the Census data indicate that in such types of
construction activity as repairs, alterations, and
renovations, the ratio of materials to total cost of
work done is appreciably lower than a similar ratio
in new Hence, the assignment to
repair and alteration work which, by implication,
is included fully in the global estimate of con-
struction, of a ratio of materials value to total value
similar to that in new construction, results in the
ratio computed in Table VI—5 being somewhat
too high. If this ratio is too high, obviously the
resulting global estimate of total construction is
correspondingly too low. There is no way of
remedying this bias, unless data on the annual
volume of small repairs and alterations were
available. But the underestimate just described
goes far to offset any overestimate in the global
estimate of total construction that may have re-
sulted from the assumptions implied in any pre-
ceding phase of the analysis.
We may now compare the three global esti-
mates in Table VI—5 (lines 5, 18, and 23). For
1929 they are naturally identical, and the differ-
ences are, on the whole, fairly small for 1925—
28. But for 1919—21 the estimate based on a
varying cost ratio is larger than those based on
constant ratios, while for 1922—24 the firstis
lower than the other two. This suggests that in
1919—20 the .relative share of materials was lower
than in other years, and during 1922—24 it was
relatively higher; and that these fluctuations in
the relative shares were due primarily to the di-
vergent movement of prices of the two groups of
production goods, rather than to any divergence
in the movement of the quantities.
These results appear easily accountable for in
4 For painting and decorating, and plastering and lathing. two
forms of construction activity that may be indicative of repair
work, the ratios of materials to work done were 21 and 28 per
cent, respectively.
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the light •of the changing economic conditions
luring the post-War period. In the first twoyears
Df this period construction materials shared, al-
though not fully, in the extraordinary rise in
prices that developed shortly after the armistice.
But cost of labor and relative gross profits were
exceptionally high, the latter especially so as com-
pared with the subsequent years; as a result, the
share of materials in total costs was lower in 1919
and 1920 than subsequently.. More doubt attaches
perhaps to the rapid rise of the ratio in line 6 of
Table VI—5 from 1921 to 1923 and the subsequent
decline to 1924, which resulted in the global esti-
mates in line 18 being smaller than the other two
estimates for 1922—24. But the rapid rise in prices
of construction materials from 1921 to 1923 is not
surprising, in view of the general recovery of
prices in 1922 arid 1923; and the lag of wage rates
and wage costs is not an exceptional phenomenon
during cyclical expansions. Only after building
strikes in 1923 were wage rates raised, and, accom-
panying as it did, a developing weakness in com-
modity prices in general (and hence also in con-
struction materials prices), the rise was reflected
in a decline of the materials ratio from 1923 to
1924. There was a tendency toward a similar
movement in the cycle of 1924—27; and in the de-
pression of 1921 the ratio of materials costs also
declined. Only in the drastic contraction that
followed 1929 did wage costs decline more rela-
tively than costs of materials.
It is not possible to account fully for the year-
to-year variations in the global estimates in line
18 of Table VI—5. To point out that the varia-
tions in the ratio upon which these estimates are
based seem to be in reasonable consonance with
what we know of the general behavior during busi-
ness cycles of labor costs, of prices of materials sev-
eral of which are fixed in semi-monopolistic mar-
kets, and of gross profits in a highly competitive
industry, does not necessarily mean that the exact
magnitude of the changes has been tested; or that
the factors mentioned could not be offset by
others that may have been omitted from our ac-
count. But it does appear that of the three esti-
mates in Table VI—5, the one in line 18, based on
varying costs ratios, is to be preferred; and that it
offers, within the limitations of the data, a rough
description of the total value of construction ac-
tivi ty, comprehensively defined.
4 ESTIMATES OF CONSTRUCTION BY TYPE
Among the data available on the value of con-
struction by type three groups may be distin-
guished:(a) Reports on the number of building
and on the value of construction that
they represent, for a varying number of the larger
cities in the country. These data include both
residential and non-residential construction; and
cover not only new construction but also substan-
tial repairs and alterations. (b) Data on construc-
tion contracts awarded, of which the most com-
prehensive series is that collected by the F. W.
Dodge Corporation. These data relate to
struction of different types, and cover primarily
work on contract, although they include some
small, but indeterminable, amount of force ac-
count work. (c) Data on construction activity by
business and public enterprises, which can be
obtained from their accounts. Most of the enter-
prises for which such information is available are
in the field of public utilities and public works
construction; and the information usually covers
both work done by contract construction firms
and that carried through on force account. These
data cover, in addition to new construction, re-
pairs and maintenance work.
This brief synopsis of the three bodies of the
available data indicates their deficiencies for the
purpose of a comprehensive estimate of construc-
tion by type, even if the estimate is confined to
new construction and such substantial repairs and
alterations as are durable and hence properly a
part of the capital formation total. Each group of
data mentioned covers only a part of the field; and
what is omitted in one is not necessarily covered
adequately in the others. Moreover, the informa-
tion is defective even for the specific fields that it
is presumed to cover. Building permits, disregard-
ing the fact that they are available for a few cities
only, do not necessarily measure actual construc-
tion since some of the permits issued are allowed
to lapse without eventuating in any construction.
Furthermore, they refer only to the corporate
limits of the cities covered, and hence omit con-
struction outside city, limits. Moreover, even the
values given may be underestimates, because of
the tendency on the part of applicants for permits
to consider the values given as a basis forfuture
assessments. The published data on contracts
awarded are available for only 27 states prior to
1923, 36 states in 1924, and for 37 states subse-
quently; cover contracts only above a certain size,
the minimum limit varying from one part of the
period to another; and there are some grounds for
assuming that the adequacy of the coverage, even
within the varying limits indicated, has been con-
improving with the passage of time.
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Added to these difficulties is the lack of consist-
ency in the classification of contracts by type.
The data on construction activity by various
groups of private and public enterprises vary in
completeness and detail from group to group.
They are best for such enterprises as steam rail-
roads, whose annual accounting is closely super-
vised and standardized by the Interstate Com-
merce Commission; and become poorer until the
information is so scanty that the resulting esti-
mates are necessarily not much more than reason-
able guesses.
Obviously, with such inadequate data, a great
deal of labor and ingenuity must be spent in
order to arrive at acceptable estimates of con-
struction by type; even then, such estimates would
be subject to frequent revisions as new informa-
tion becomes available and new estimating pro-
cedures are devised. Fortunately, it was possible
here to utilize the work of various investigators
in the field; this was supplemented by new efforts
only where it seemed both possible and advisable.
'The work of the Federal Employment Stabiliza-
tion Board provided some valuable clues; and we
have used directly the results, kindly made avail-
able to us, of the work of David Wickens, Arthur
Gayer, and Peter Stone.
The specific estimates are presented in Tables
\TI_7, VI—8, and VI—9; the sources of the data and
the, details of the procedures are described in the
notes appended to these tables. It would be of
little use to repeat the description here, but it is
useful to comment briefly upon the alternatives
open and the decisions made in connection with
measuring the value of the basic types of construc-
tion work.
a Non-farm residential construction
On this most important type of construction,
both available bodies of data—building permits
and contracts awarded—are deficient in respect of
total value, and yield divergent results concerning
year-to-year movements. Our problem was thus
twofold: first, to devise a method that would cor-
rect for the deficiency; second, to decide how the
adjusted value should be made to vary annually
within the period under study. Fortunately, both
aspects of the problem were solved satisfactorily
by D. L. Wickens and Ray R. Foster; and it was
possible to utilize their estimates without change.
A description of the estimates sufficiently detailed'
to indicate their derivation is given in Bulletin 65,
National Bureau of Economic Research(Sep-
tember 15, 1937).
b Other private construction
In addition to new non-farm residential construc
tion, private construction includes new farm con
struction on both residential and other units,
non-residential construction in private and semi
public business, excluding public utilities, and
major repairs and alterations. Construction fo
public utilities, both because of its importance and
the existence of a distinct body of data
it, is treated separately.
For farmconstructiOn the basic data are thos
provided by the Bureau of Agricultural Econom
ics on construction work carried through on pro
ductive 'farm assets, i.e., on structural units othei
than farm dwellings. These estimates were extrap
olated for years not covered in the B.A.E. figures;
and were utilized to evaluate construction oil
farm dwellings, largely by comparing the value ol
farm dwellings with that of buildings other than
dwellings and the approximate depreciation foi
these two types of fixed assets(see Note B tc
Table VI—7). Farm construction totals includc
some non-segregable maintenance andrepail
work, but the preponderant part of the totali5
probably new construction or durable alterations;
and the total is thus fully included in the estimatc
of construction used in deriving totalcapita]
formation.
For other private construction, excluding pub.
lic utilities, the main data are contracts awarded,
These had to be adjusted for the changing area ol
coverage, and somewhat refined in classification
to avoid duplication with public utility and pub.
lic works construction(see Note C to Tabk
\TI—7). No attempt was made here to adjust foi
the possible shortage of the contracts data, similai
to the adjustment made for residential construc
tion, except that implied in adding major repair5
,and alterations in line 6. Undoubtedly, the limita
tion of contract reporting to those above $5,00C
(for niost years in the period) has resulted in thc
omission of some new construction in these fields;
but the allowance for major repairs and altera
tions should contribute towards offsetting
such shortage in coverage.5
The estimates of major repairs and
are determined largely by new construction, resi
dential and other, and by the ratio of repairs and
alterations to it, a ratio shown by the building
permit data (see details in Note D to Table VI—7).
Such repairs and alterations, because of their sub.
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Some duplication with construction covered by the
data may be involved in this allowance. But it is doubtful that
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stantial character, which is indicated, by the ne-
cessity of obtaining a permit for them, are classified
by us as durable construction, and hence as prop-
erly a part of the capital formation total.
c Public utility construction
In thisfield data are relatively abundant for
recent years, on both new construction and main-
tenance work. The difficultylies primarily in
carrying the estimates back in time, especially for
the first three years in the period, for which the
data become much sparser.
The final estimates appear in Table VI—8; Note
A presents a detailed description of the sources of
the data used. We were again fortunate in being
able to use here the results obtained by other in-
vestigators. Areas that were still unrepresented in
the available data were allowed for by assuming
that their value changed in a fashion similar to
that of the value covered by the data. While this
procedure is not without dangers, the changes in
the coverage were not too abrupt. The break in
1922 involves an increase in the area of coverage.
of about 13 per cent; that in 1925, of between 8
and 9 per cent; and that in 1929, of about 8 per
cent.
As will be seen from Table VI—8, estimated
construction in public utility fields is reduced for
duplication, the total reduction varying from
about 580 million dollars in 1929 to 87 million in
1933. This duplication arises from the inclusion
in the specific data on public utility construction
of some durable,, fixed equipment, whose installa-
tion requires a considerable amount of construc-
tion work. Since all such equipment was already
measured by us under producers' durable com-
modities, and since they are not properly a part of
construction activity, the construction values in
question should be reduced by excluding the
values of this durable equipment. The basis of
this deduction is described in Note A to Table
VI—8. It need only be indicated here that some
part of this total deduction applied to construc-
tion work in private and public fields. However,
there is no way of allocating the duplication
among the various types of construction activity;
and since the preponderant part is in the data on
public utility construction, it seemed advisable to
apply the deduction fully there. This means that
our classification of construction by type is not
quite clear-cut—an observation also strengthened
by the circumstances that our public utility esti-
mates include none for publicly owned electric
light and power plants, gas plants and electric
railways.
The durability o the maintenance work in the
public utilities fIeld is unknown. Such work may
include not only minor repairs and alterations,
whose results are short-lived, but also' some more
substantial construction activities of more du-
rable consequence. However, from the strict ac-
counting viewpoint, the item of maintenance
charges should cover only expenditures whose
results are fully amortized within the current
year. We assumed, therefore, that the mainte-
nance work in public utilities•islargely non-
durable; and have excluded the corresponding
total from the construction item as it appears in
the total of capital formation.
d Public works construction
The basic data for our measure of construction in
this field are A. D. Gayer's estimates published in
Public Works in Prosperity and Depression, esti-
mates.that are based partly upon the Dodge data
and partly upon independent information for one
important item of governmental construction. Our
task was to carry these estimates back of 1923, the
year with which the Gayer series begins; to substi-
tute for one item in the Gayer estimate, that re-
lating to city streets, another estimate that ap-
peared more reliable as a gauge of changes in this
field; and to segregate, so far as possible, mainte-
nance items. This segregation could not be carried
through completely, since only the maintenance of
rural highways and city streets could be measured
separately. Although the residual thus includes
an indeterminate, but probably small, amount of
maintenance work, it still falls somewhat short
of the total of new public construction: the Gayer
estimates adjust the contract series for possible
shortages in only two types of public works con-
struction. It would have been possible, with con-
siderable time and effort, to revise the Gayer esti-
mates in the light of newly available data, but the
potential effect of such revision seemed small, and
certainly not to warrant the labor.
The grand total of these estimates of construc-
don by type, including maintenance work where it
could be measured, appears in Table VI—6.
5 COMPARISON OF GLOBAL ESTIMATES
WITH ESTIMATES OF CONSTRUCTION
BY TYPE
Table VI—lO presents the two groups of estimates
of. total construction, one consisting of three vari-
ants based on the of construction ma-
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terials, the other on the estimate of total construc-
tion compounded of the measures of construction
by type. The comparison shows, as could be ex-
pected, that the global estimates are significantly
larger than the estimates of construction by type;
and that both the absolute and relative magni-
tudes of the difference vary from year to year. The
task before us now is to account as much as possible
for:(a) the approximate magnitude of the differ-
ence; (b) changes in the magnitude of the differ-
ence over the period.
(a) If we include in the estimate of construction
by type whatever repairs and mailitenance items
have already been measured, viz., maintenance in
public utilities and of highways and streets, the
excess of the global estimates over those by type
range for the different variants from as low as 1.1
billion dollars to as high as 5.7 billion. Differences
between the two estimates for single years should
not be assigned much weight, if oniy because the
timing of the estimates by type is somewhat differ-
ent from that of measures based on the consump-
tion of materials. We may, therefore, consider now
only the approximate magnitude of the difference
over the period as a whole, and see whether in the
areas covered by the global estimates and omitted
in the estimates by type, construction activity can
reach the approximate magnitudes suggested by
the differences in Table VI—lO.
The global estimates include, and those by type
exclude, all minor repairs and maintenance in the
following fields:(a) residential construction; (b)
all other private construction, except on farms and
public utilities;(c) public construction, except
maintenance of highways and streets since 1923.
For public works construction no estimate of the
omitted items can be made, not even a reason-
able guess. But for the other two fields it is possible
to obtain a rough idea of the activity, either on the
basis of the approximate ratio of cost of repairs
and maintenance to gross rent paid, or by using
some direct information on repair and mainte-
nance expenditures.
The most important item, minor repairs and
maintenance construction in connection with res-
idential real estate, can be gauged indirectly by
approximating the gross rental bill and then ap-
plying to it the ratio that expenditures on this type
of construction work constitute of it; the same
procedure can be carried through also for build-
ings and other structural units occupied by retail
and wholesale trade establishments. Table VI—a
presents an estimate of the gross rental bill for all
residential and trade units' in the United States for
1929, a year for which our information is most
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abundant, owing to the Census of Populatio
(which contains data on rents paid and value c
houses owned) and the Census of Distributio
(which provides data on rents paid by trading e
tablishments). The estimates include both rer
actually paid and the imputed rent for residenc
or premises owned and used by the owner. Th
derivation is indicated briefly in Table VI—a, ft
estimates having been prepared as a subsidiat
part of the National Bureau's study of
income.
The gross rental bill in Table VI—a is quit
large, but when it is considered that the 9 billio
dollars of residential rent were paid by or impute
to 22,698,535 non-farm families, thus yielding a
annual average rent of $402; and that the 2.88 bi
lion were paid by 1,712,860 retail an
wholesale units, thus averaging $1,683 per uni
the total does not seem excessive. Accepting it, w
inquire what proportion of the rental bill migli
have been spent on repairs, painting, etc., activ
ties whose value accounts probably for a large
of the discrepancy between the two
estimates in Table VI—lO.
Table VI—a
RENTAL BILL IN 1929, CASH AND IMPUTE[
RESIDENTIAL PROPERTY AND PROPERT




RENT ofdollars) METHOD OF ESTIMATING
Residental, 4,531Estimated on basis of number
cash rentedhomes interpolated be-
tween 1920 and 1930 Census, an'
average rental for 1929 derived
from 1930 median Census value
adjusted to average and extrar
olated back on basis of rent
index
Residential, 4,592Estimated on basis of number c
imputed owned and average renti
value derived from Census
dian values and Financial Surve
of Urban Housing ratio of ren
to value
Wholesale trade, 272Census of Distribution, special
cash tabulation
Wholesale trade, 563Estimated on basis of Dun and
imputed Bradstreet's ratio of rent to sah
applied to sales in 1933. Rela-
tionship of imputed rent to cas
rent in 1933 applied to 1929 cas
rent
Retail trade, 1,478Census of Distribution
cash
Retail trade, 569Estimated on basis of ratio of
imputed rent paid to sales from leased
premises and estimated sales

























Unfortunately, on this subject the data are ex-
tremely scanty. However, a sample of expenditure
studies is available for 51 apartment houses for
1934, published in the Real Estate Record. From
the detailed expenditure items given there we
compiled the total expenses per room that defi-
nitely referred to repairs, renovations, inainte-
nance, and other activities consuming construction
materials. For each building a ratio of these ex-
penditures to rent was then computed. Of the vari-
ous factors that might have affected variations in
this ratio, age of building (none in the sample was
built after 1930), assessed value, and number of
rooms in the apartment building did not seem to
have been important. But it was obvious that
within each group of buildings, distinguished by
type, the cost of repair and maintenance construc-
tion did not increase pan passu with the increase
in rent collections per room—so that when rent
collections per room were large, the ratio of ex-
penditures to rent was small. The data for this
sample are summarized in Table VT—b.
RATIO OF
Table VI—b
EXPENSES ON PAINTING AND REPAIRS TO RENT FOR A
SAMPLE OF APARTMENT HOUSES IN 1934 1
1 Ratio to Rent Collections
CLASSES GROUP I GROUP II GROUP III
BY SIZE SIXTEEN 5 AND 6 STORY TWENTY-FIVE 6 STORY TEN 9 TO 16 STORY
OF ANNUAL NON-ELEVATOR BUILDINGS ELEVATOR BUILDINGS ELEVATOR BUILDINGS
RENTAL ARITHMETIC ARITHMETIC ARITHMETIC
PER ROOM MEAN OF MEAN OF MEAN OF
IN DOLLARS NUMBER RATIOS NUMBER RATIOS NUMBER RATIOS
0-59.9 1 21.2 0 .. 0
60— 99.9 3 14.2 0 .. 0
100—124.9 5 14.5 3 15.3 0
125—149.9 7 11.9 14 14.0 0
150—174.9 0 .. 5 10.8 0
175—199.9 0 .. 3 8.5 0
200—224.9 0 •. 0 .. 3 13.1
225—249.9 • 0 .. 0 .. 2 9.3
250—299.9 0 .. 0 .. 4 8.6
300—349.9 0 .. 0 .. 1 6.5








































3 Other Information on the Sample
















270 168 75 530 208 460 1175 760
146 113 119 180 147 202 331 256
1.5 28.3 14.1 4.0 23.1 10.8 5.4 31.5 16.0
158 133 135 203 165 249 350 304
8.9 24.1 15.1 12.2 35.9 18.6 21.1 33,1 24.6
1935. 1 Real Estate Record, April 20 and August 17,
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The average ratio to rent collections for the
sample as a whole was 12.54 per cent.° The evi-
dence of two other samples may be considered.
The first is for apartment houses constructed un-
der the auspices of the New York State Board of
Housing, in which the ratio in the various build-
ings for 1934 ranged from 5.7 to 10.4 per cent of
rent The unweighted arithmetic mean
for the eight buildings was 7.9 per cent, a ratio ap-
pi eciably lower than for the sample summarized
in Table VI—6. But it must be noted, first, that
most of the eight buildings in the Board of Hous-
ing study were recently constructed, and that the
three older buildings all shOwed higher ratios
than the others (9.1, 10.4, and 9.6). Second, the at-
tractively low rentals of these buildings made per-
haps for a stability of tenancy and less need of ren-
ovations and repairs than is typical of apartment
houses run on strictly business principles.
The other sample has been collected by the
Federal Housing Administration and some of the
results have been published recently (see Paul M.
Green, The FHA Study of Apartment Operating
Experience, Real Estate Record, June 19, 1937,
pp. 9—12).The information published so far re-
fers to average repairs and maintenance cost per
room in a number of apartment houses in several
large cities, but only total expenses (exclusive of
depreciation and financial expenses) are shown,
no information being provided on rents. However,
for one city, St. Louis, both total expenses and
total income are given for 1935, the ratio of the
former to the latter being 1.05. If we assume that
total income represents largely income from rent
and that the ratio of total income to total expenses
in other cities in 1934 was approximately the same
as in St. Louis in 1935, then the percentages for
1934 of median expenses on repairs and mainte-
hance to median rental income are, in the FHA
sample, as follows: New York City (42 walk-up
and 15 elevator apartment buildings)—l2; Chi-
cago (15 walk-up and 3 elevator)—20; Washing-
ton, D. C.(9 walk-up and 7 elevator)—21; San
Francisco(8 walk-up and 12 elevator)—9; St.
Louis (1935, 19 walk-up)—28. On the whole this
sample indicates even a higher ratio of repairs and
maintenance expenses to rental income than that
analyzed in Table VI—b.
It thus seems reasonable to assume that a ratio
6Theratio obtained from this sample is a minimum since it
excludes supply items such as glass, awnings, and shades, a part
of which should probably be included in any measure of repair
and maintenance expenditures.
7Reportof the State Board of Housing, Leg. Doc. (1935), No.
41.
of expenditures on repairs, maintenance, and ren
ovation construction to rent of from 10 to 20 pe
cent was more or less common for apartmen
houses in 1934, the ratio, on the whole, decreasin
as rent per room increased. But what would be
ratio for all the residential units whose rent wa
covered in Table VI—a, and for 1929, a year ii
which both rents and constructibn costs weri
higher than in 1934? The answer to the first par
of the question can be merely a conjecture. Th
bulk of small residential units which account fo
the larger part of the total in Table VI—a may no
need as extensive annual repairs and renovation
as would apartment buildings with their greate
turnover of residents. On the other hand, Tabli
VI—b indicates that the lower the average renta
the higher its ratio to the cost of repair and main
tenance construction. A ratio of 12.5 per cent o
the total rental bill is perhaps not unreasonable. I
would allow a ratio in residential units other thai
apartment houses significantly lower. over-al
percentage is certainly not appreciably lower ant
may be somewhat higher.
The same ratio, if not a higher, is likely to havi
prevailed in 1929. The Board of Housing data in
dicate a relatively small change in the ratio fron
year to year; and the data for similar expenses ii
office buildings(see below) indicate about th
same ratio to rent collections in 1934 as in 1929
In the FHA sample, the percentage of repairs am
maintenance expenses to total expenses was ii
New York City, 12.3 in 1934 and 19.8 in 1929; ant
in Washington, D. C., 21.6 in 1934 and 23.9 ii
1929. We may, therefore, assume 12.5 per cent o
gross rental bills as the most likely ratio for 192'-
of expenses on repair and maintenance construc
tion, an under- rather than an overestimate. Ap
plying this ratio to the gross residential rental bil
for 1929 we obtain a value of construction activit
amounting to 1.14 billion dollars.
For expenditures on repairs and maintenanc
of premises occupied by wholesale and retail trad
establishments, the most reasonable ratio is per
haps that to rents for office buildings. It
asubstantial sample of office build
ings annually from 1923 through 1935 from
provided by the National Association of
Owners and Managers (see Office Building Lx
perience Reports). The average ratio for 1929 i
5.0 per cent of rent collections (4.9 per cent fo
1934). Applying this ratio to the gross rental bil
for trade, as shown in Table VI—a, we obtain
value of construction activity of 144 million dol
•lars. This amount, added to that established fo
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residential repairs and maintenance, yieldsa total
of 1.28 billion dollars.
Turning now to mining and manufacturingwe
find some data on maintenance and repairex-
penditures given by corporations submittingre-
ports to the Securities and Exchange Commission.
For a sample of 367 companies (about 20 per cent
of the total depreciation and depletion bill) the
percentage in 1934 of maintenance and repair
expenditures to the depreciation and depletion
charges for 1933 was 85.4 in mining and 78.2 in
manufacturing.8 It can be reasonably assumed
that the percentage in 1929 was about thesame,
since the depreciation and depletion charges in
mining and manufacturing declined some 24 per
cent from 1929 to 1933 (see Bulletin 60) National
Bureau of Economic Research, Appendix Table
1, p. 14); while the general index of construction
costs, an important element in the repair and
maintenance activity, declined 20 per cent (see
Note D to Table VI—5). This ratio yields an esti-
mated total expenditure for mining of 420 million,
and for manufacturing of 1,686 million—or a total
for 1929 of 2,106 million dollars.
This total covers repairs and maintenance on
all fixed assets, and therefore includes not. only
construction activity but also repairs and main-
tenance of equipment. At the time of writing
there are no data that woutld make possible a divi-
sion of expenditures between those applied to
structures and other construction units and those
applied to equipment. Until such data become
available we can merely guess at the apportion-
ment of total repairs and maintenance expendi-
tures; and provisionally may assume that at least
half is for activities that consume construction
materials. On this assumption, the cost of minor
repairs and maintenance construction in the two
fields of mining and manufacturing was 1,053
million dollars in 1929; this amount added to the
total for the same type of construction activity on
residential and trade units yields a combined total
of 2.33 billion dollars.
To this total may be added the cost of develop-
ment work in mines, a type of activity largely of
a construction character not accounted for so far.
According to Solomon Fabricant's estimate this
item was 321 million dollars in 1929, and its in-
clusion raises the total to 2.65 billion dollars. The
latter figure still fails to include repairs and main-
tenance construction done in connection with
S Preliminary figures froma sample compiled by Solomon Fabri-
cant. More detailed data willappearin his Capital Consump-
tion.
premises occupied by all business units in finance,
service, construction, and miscellaneous, as well
as that part of minor repairs and maintenance con-
struction in public works that has not been cov-
ered by estimates in Table V1—9. What the omitted
volume amounts to is a matter for guessing. For
construction and service corporations alone the
sample data on the ratio of repairs and mainte-
tiance expenditures to depreciation and depletion
charges (cited above for mining and manufactur-
ing) would suggest a value of construction activity
in 1929 not much less than 200 million dollars.
The construction activity omitted so far may well
have amounted in 1929 to at least 500 million
dollars, and was perhaps more.
Thus, with the help of various conjectures, a
reasonable guess of the value in 1929 of minor
repair and maintenance construction, not ac-
counted for ill estimates of construction by type,
would be 3.15 billion dollars, and could well be
more. By inference, activity in most years before
1929, when construction costs were at least as high
as in 1929, and the rental bills and maintenance
expenditures not much lower, would have been
similar. If we compare this figure with the en-
tries in line 5b of Table VI—lO, taking the latter
not for single years but rather as a two-year mov-
ing average (to allow for disparity in timing be-
tween estimates of construction by type and the
global estimates), it will be seen that these entries
for years before 1931 exceed 3.15 billion dol-
lars, on the average, by some 600 million; and at
their highest are not above 4.4 billion dollars.
Only for the years before 1922 is the excess greater,
a circumstance subject to a specific explanation
advanced below.
It would then appear that if there is any exag-
geration in the global estimates, or any under-
estimate in the total of construction by type, it does
not exceed a billion dollars at its highest; and is
likely to be much smaller, when it is considered
that the 3.15 billion dollars of the residual main-
tenance and repair construction arrived at above
are a ininirnum estimate. The data published re-
cently in the 1935 Census of Construction lend
some support to this statement. This Census segre-
gates for the first time new construction and addi-
tions from remodeling, repairs, and maintenance
work. Taking this classification as largely identical
with our distinction between new construction
and repair and maintenance work, we may observe
the ratios for 1935 (see Census of Business: 1935,
Construction Industry, Vol. I, p. 81).PART VI
Percentage of Remodeling, Repairs, and Maintenance Work to







All these ratios underestimate the importance
of repair and maintenance work as compared with
new construction and additions, for two reasons:
(a) The Census covers the activity of construction
firms alone, omitting force account work. Obvi-
ously among all fields of construction work, but
especially in public works and public uiilities, a
larger proportion of repair and maintenance work
than 0. new construction work is done on force
account. Hence the Census percentages, especially
for public works construction, are too low for our
purposes.(b) Since the Census is definitely in-
complete, according to the statement of the au-
thorities (see Vol. I, pp. xx—xxi), one may reason-
ably suppose that the relative shortage is greater
among special trade contractors with their smaller
units and less easily, recognizable location than
among the larger units in the group of general
contractors. And it is with the special trade con-
tractors that the relative weight of repairs and
maintenance work is particularly heavy.
Thus, the acceptance of 80.8 as the percentage
that repair and maintenance work constitutes
new construction in the field of private constri
tion in 1935 implies a definite underestimate
its importance. What this ratio would be for oth
years isdifficultto say, except that obviously
would tend to be lower when the commodity V(
iime of new construction was larger than in
and would tend to be higher when the commodi
volume of new construction was smaller than
1935. For, assuming that the relative costs of ne
construction and repairs and maintenance. wo
(as compared with those in 1935) would tend
move similarly, the value of repairs and maint
nance work would be largely governed by t]
volume of existing structures, a magnitude th
is subject to smaller relative changes than the gro
additions to it represented by the commodity v
ume of new construction.
In Table VI—c the 1935 ratio is applied to o
estimates of new construction in private and pu
lic utility fields in other years, a hypothetical vail
of repairs and maintenance work derived, ar
the latter compared with the estimate of su
work as measured in Table VI.—10.
Except during 1919—21 and 1930, the actu
value of repairs and maintenance work in a
years in which the commodity volume of new co
struction was larger than in 1935 was smaller
the hypothetical value based on the applicatio

























































































HYPOTHETICAL AND ESTIMATED VALUE O} REPAIRS AND
MAINTENANCE CONSTRUCTION IN THE PRIVATE






















1 In these years the 1923 estimate of public works highway and street maintenance
has been subtracied in order to derive approximate residual totals excluding such
maintenance.
[344]VOLUME OF CONSTRUCTION
larger than that shown in column 5 of Table
because column 3 is too small, being based on an
obviously too low percentage for 1935, and col-
umn 4 is too large, including as it does some re-
pairs and maintenance of public works. If we dis-
regard the 1930 excess of column 5 over column 3
(as due to timing discrepancies, and thus subject
to interpretation only if averaged with the discrep-
ancy for 1929), it would appear that, except for
1919—2 1, our original estimates of the residual Un-
allocable maintenance are well within the limits
suggested by the 1935 Census of Construction
ratio.
We cannot contend that our discussion justifies
in any rigorous fashion the magnitude of the dis-
crepancies shown in Table VI—lO, and hence pre-
cludes the possibility that the global estimates are
exaggerations or that the totals of construction by
type are underestimates. But it does suggest that
the disparity between the two sets of estimates is
within reasonable and plausible limits; and that
while there may be some exaggeration in the
global estimates or some underestimate in the vol-
ume of construction by type, these errors cannot
be large relatively. Furthermore, neither estimate
can be greatly in error if due consideration be
taken of the exact scope of respective coverage.
(b) We may now consider the changes over the
period in the difference between the global esti-
mates of construction and that of construction by
type. Changes from one year to another are, for
various reasons, neither fully significant nor fully
explicable. First, a large portion of the estimate
of construction by type is based on contract data;
and while an attempt is made to report them when
work actually starts, contracts on which work was.
begun one year may actually be carried through
within the succeeding year. Consequently, the es-
timates of construction by type would tend to
move somewhat in advance of the global esti-
mates, based as the latter are upon the actual con-
sumption of construction materials. Second, the
two estimates are not sufficiently accurate to war-
rant ascribing significancetothe year-to-year
changes in the difference. But we are perhaps jus-
tified ininquiring what were the larger changes in
this difference, observable over periods of several
years.
Of the three global estimates of construction,
that based upon variable ratios of cost of ma-
terials consumed to total value seems, for rea-
Sons submitted above, preferable. Examination of
the difference between this particular global esti-
mate and that of construction by type (Table VI—
10, line 5b) reveals two significant changes in this
difference over the period. First, as already noted,
the absolute excess of the global estimate over
that of construction by type appears to be some-
what higher in 1919, 1920, and 1921 than that
prevailing before 1929:. allowing for the lack of
entries for these years in line 4b and assuming
them to be equal to that in 1923, the discrepancy
ranges from 3.79 billion in 1921 to 5.39 billion in
1920, a level higher than that for most subsequent
years. And when, this excess is expressed in per-
centages of the value of new construction its higher
level in 1919—21 becomes still more apparent. Sec-
ond, there is the substantial decline in the dis-
crepancy since 1930.
The larger excess of the global estimate over
that of construction by type in the first three years
of the period maydue to the appreciably larger
value of minor repairs and maintenance construc-
tion, or to the deficiency in either of the two esti-
mates used in the comparison. Of the two explana-
tions, the former seems to have more weight. The
need for repairs and maintenance was relatively
large in the first post-War years, when the effects
of the restriction of construction activity during
the War were felt, and at the same time there was
hesitancy about launching new construction on a
large scale owing to high prices and the difficulty
of obtaining both materials and labor. This state-
ment is partly cohfirmed by data on utilities, the
one class of maintenance and repair work for
which we have data for these years. Such work
was, on the whole, absolutely larger than in sub-
sequent years, and thus much larger when ex-
pressed as percentages of the current value of new
construction. This does not mean that one or both
estimates may not be at fault, showing a bias as
between 1919—21 and subsequent years. But since
the first explanation seems to be corroborated and
reasonable, less importance should be attached to
the possible errors in the estimates as accounting
for the change in the disparity from 1919—21 to
subsequent years.
The reduction in this disparity since 1929 pre-
sents at first some puzzling aspects. A decline in
the absolute amount of this difference might have
been expected, since the minor repairs and main-
tenance construction that it represents would de-
cline during the depression. But one would not
expect it to be more appreciable or even as ap-
preciable as in new construction; and still Table
VI—lO shows in line Sb a decline by 1932 of about
75 per cent of the 1930 value, whereas the de-
cline in line 2 from 1927 to 1932 is, in percent-
[345]PART VI
ages of the value at the peak, only slightly over 70
per cent. An allowance for the difference in tim-
ing would merely aggravate this greater intensity
of the decline in unallocable maintenance.
This difficulty resolves itself when we remem-
ber that the residual unallocable maintenance rep-
resents largely minor repair and alteration work
performed in connection with residential, com-
mercial, industrial, and other private properties,
the new construction of which was estimated in
Table A glance at the corresponding total of
new construction (line 3) shows that the percent-
age decline from the peak in 1925 (7.51 billion)
to the trough in 1932(0.82 billion) was much
more appreciable than that in the residual unal-
locable maintenance. When the comparison is
made in proper terms, i.e., between unallocable
maintenance and repairs and new constructi
in the fields in which such maintenance and
pairs occurred, the effect of the depression on t
former is, as might have been expected, less C(
spicuous than on the latter.
The discussion of the two estimates of total cc
struction leaves the following impressions cc
cerning the character of the estimate most i
portant in subsequent use, that of constructi
by type. First, its average value and the bro
sweeps of its movement over the period che
fairly well with the global estimate, based on t
consumption of construction materials. Secor
the year-to-year changes in neither estimate me
ure accurately the annual activity in constructic
and little reliance should be placed upon them.
[346]Table VI—!
OUTPUT AND ALLOCATION OF PRODUCERS' SALES OF
CONSTRUCTION MATERIALS, 1919-1933
This table recapitulates for construction materials several steps in the anal-
ysis applied in .the preceding Parts to finished manufactured products. The
data on the output of manufactured construction materials for Census years
are supplemented by those on the production of non-manufactured construc-
don materials; the output for intercensal years is estimated; changes in pro-
ducers' stocks of construction materials are taken into account in passing
from production to sales; and the sales .of these materials are allocated
among the various channels of distribution and consumption.
The methods of estimate and the supporting data are described in detail
in Notes A through F following the table. Further discussion will be found
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































5• VOLUME OF CONSTRUCTION
General Note to Table Vt—i
'able Vt—i shows the steps involved in passing from output
F construction materials at producers prices to the distribution
f sales. Although the linear sequence, together with Notes A
hrough F, clearly reveal the technique, it seems desirable to
upplement these explanations with brief comments on the
omposition of certain lines in the table.
Line
1The values for the Census years are aggregates of
construction materials produced. To the total out-
put of manufacturers as taken from Table 1—5 was
added the value of non-manufactured construction
materials. The method of estimating the latteris
described in Note A below.
In order to estimate totals for the intercensal years
a production sample was compiled. This sample is
shown in Note B below and covers about 30 per
and and gravel
'he data include the value .of sand produced for building and
aving purposes and the value of all gravel. They were oh-
ained from Bureau of Mines reports presented in the Mm-
rals Yearbooks and in various volumes of Mineral Resources.
)ata were collected only for the Census years because both
tanu factu red and non-manufactured construction materials
ire treated as a single total for purposes of interpolation.
































All years other than 1929 estimated on the basis of the 1929 rela-





4, 5The derivation of the 1929 inventory ratio andof
the index of stock ratiosis described in Note C
below.
10The cost of transportation is calculated in Note E
below.
12, 13, 14 The distribution of sales in all years is based on the
1929 apportionment, the same apportionment being
assumed to be applicablealsototransportation
charges. The 1929 distribution—49.S per cent direct
to consumers, &6 per cent to retailers, and 45.1 per
centto wholesalers—was obtained by summating
the sales distribution figures for the separate con-
struction materials given in Note F below.
Crushed stone
In 1927 and all prior years the value of crushed stone was in-
cluded in the Census of Manufactures under the paving mate-
rials industry(Industry 1632). Comparison of the available
data indicated that the Census figures included only the value
of crushed stone, of the type reported as concrete and road
metal by the Bureau of Mines and not the type reportedas
railroad ballast. Thus for 1919—27 the value of railroad ballast
alone was taken from the Bureau of Mines; for later years the
total value of all crushed stone was taken.
Note B to Table VI—I
DATA USED IN MEASURING ANNUAL PRODUCTION
OF SPECIFIED CONSTRUCTION MATERIALS
COMMODITY
'ellow pine (alsG known
.s eastern or southern yel-
aw pine)
Vestern yellow pine (also CensusofForest Products





(thousands of dollars) 1
SOURCE OF DATA
sale Price Bulletins, prices for oak,
plain, white No. 1, common, Cm-
ci nnati.
Quantity produced from Census of
Forest Products; price datafrom
B. L. S. Wholesale Price Bulletins,
prices for shingles, cedar red, per
1000, mill





































Census of Forest Products
Quantityproduced from Surveyof
Current Business; pricedata from
Bureau of Labor Statistics Whole-PART VI





Quantity produced from Census of
Forest Products; price data from
B. L. S. Wholesale Price Bulletins,
prices for lath, pine, yellow, No. 1,
per 1000, mill
Quantity produced from Statistical
Absiract; price data from B. L. S.
Wholesale Price Bulletins, prices for
structural steel, mill
Quantity produced from Metal Sta•
tistics, 1935; price data from B. L. S.
WholesalePriceBulletins,prices
for pipe, cast iron, 6 inch, N. Y.
Quantity produced from Metal Sta-
tistiCs, 1935; price data from B. L. S.
Wholesale Price Bulletins, prices for
rails, steel, open hearth, mill
Mineral Resources of the United
or States and Minerals Yearbook
Common brick
Face brick






Floor, ceramic, mosaic, en-






Quantity production from Survey of
Current Business; price data from
B. L. S. Wholesale Price Bulletins,
prices for asphalt, bulk, refinery
Bureau of the Census reports on the
Clay-Products Industries
Mineral Resources of the United


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note D to Table VI—1
DERiVATION OF THE INVENTORY-OUTPUT RATIOS
FOR CONSTRUCTION MATERIALS IN THE HANDS OF
PRODUCERS
Derivation of the 1929 ratio
of Statistics of Income revealed three industrial
visions of the manufacturing group engaged in the produc-
on of construction materials. For the first of these—stone,
ay, glass and related products—both gross income and inven-
were reported in 1929. For the other two—sawmill and
taning mill products, and metal building material and equip.
rent—only gross income was reported, although the value of
Iventories was given for the entire lumber group and the en-
re metal and metal products group. It was thus necessary to
)portion the inventory totals among the respective subdivi-
ons. This was done on the basis of sample data given in R. C.
pstein's Source.Book for the Study of Industrial Profits.
For 1924—28, the period covered by Dr. Epstein's sample, in-
ratios were calculated for the two subdivisions of
te lumber group, sawmill and planing mill products, and
ther wood products. Only the former of these represents con-
ruction materials and the problem was to obtain a proper in-
!ntory-gross income ratio for that subdivision. An average of
rch ratio for the period was computed (the means of the three
!ntral items) and the two averages then related; i.e., the saw-
Liii average ratio was taken as 100 and the other average ex-
ressed as a percentage of 100 (the average ratio of other wood
roducts was thus calculated at 72.4 per cent of the average
rwmill ratio on this basis). The two ratios thus obtained were
pplied to the respective gross income figures taken from
tatistics of Income, 1929, the results being preliminary esti-
rates of inventories in the lumber group for that fear. Since
actual inventory figure for the entire lumber group was
nown (see Table VII—!), it remained merely to equate the
reliminary estimates to the actual total, and to adjust accord-
the inventory-sales ratio for the sawmill and planing mill
roducts group as derived from Dr. Epstein's data.
A similar technique, though necessarily more complicated
ecause of the larger number of subdivisions, was applied to
metal and metal products group in order to estimate the
due of inventories in the hands of the metal building mate-
al and equipment manufacturers in 1929.
The final 1929 figures for all three divisions are given here-







prices is per cent. If the gross income and inventory
gures are expressed in 1929 prices (on the basis of the price
average for the year, in Note C to Table VT—i), the
ltio becomes 23.2 per cent.
Derivation of the inventory ratios for years other than 1929
'he accompanying table reveals the method used to secure
n index of inventory ratios. Commodities for which both pro-
uction and inventory data were available were assembled
valued in 1929 prices); comparable totals were summated for
ach pair of years and linked to the totals of those years in
'hich the sample was most complete; finally the inventory
Itios and the resulting index were computed. The basic data
om which the figures appearing in the table were computed
re described below. In all instances quantity data were Se-
cured and translated into 1929 prices by use of appropriate an-
nual average prices for
B Description of construction materials used in sample
1 Yellow pine (also known as eastern or southern): from the
Survey of Current Business data were obtained on the produc-
tion and stocks of southern pine (for 1918 and 1980—83 stock
estimates were made by comparing production and shipments
as given in the Survey). Total yellow pine production was then
obtained from the Censur 'of Forest Products, To obtain total
stocks, the stock-production 'ratios derived from the Survey
series were applied. Finally the 1929 average value of yellow
pine, M ft., f.o.b. mill, shown in the Census of Forest Products,
was used to translate the quantity figures into dollar estimates.
2 Asphalt, other than liquid: series on production and stocks
were secured from the Survey of Current Business. For 1918—
1922 only monthly average stocks were available; the December
31 stock figures were estimated on the basis of the average re-
lationship of December 81 stocks to the monthly average for
1923—26. Total production was secured for Census years from
the Census of Manufactures; and the Survey production data
were used to interpolate for intercensal years. The Survey stock
series was then adjusted to conform with the total production
estimates. Finally the 1929 average value per ton taken from
the Census of Manufactures was applied.
3 Baths: quantity data on shipments and stocks from the Sur-
vey of Current Business were used without alteration (the data
apparently represented total output). A 1929 average price per
M tons was then derived from the Census of Manufactures and
applied to the Survey figures.
4 Lavatories: a procedure similar to that described for baths
was followed.
5 Portland cement: all data were taken from the reports on
cement in various volumes of Mineral Resources of tire United
States and Minerals Yearbook.
6 Common brick: production data for 1921—33, stock data for
1924—33, and an average 1929 price were obtained from Bureau
of the Census reports on the Clay-Products Industries. Stocks
were estimated for 1921—23 on the basis of the movement of a
series on stocks of burned common brick shown in the Survey
of Current Business.
7 Face brick: a procedure similar to that described for common
brick was followed. The 1923 stock estimate was based on the
movement from 1924 to 1923 of the series on face brick (aver.
age per plant) in the Survey of Current Business.
8 Vitrified brick or block:
924.8 9 Enameled brick:
10 Terra cotta:




15 Floor tile, ceramic, mosaic,
enameled, faience and wall:
16 Roofing tile: -
17Sand-lime brick: data were taken from Bureau of the Cen-
sus reports pn Sand-Lime Brick.
18 Oak flooring: quantity data on production and stocks were
obtained from the Survey of Current Business. For translation
into 1929 prices, the 1929 average price for oak, plain, white,
No. 1 common, Cincinnati, compiled by the U. S. Bureau of
Labor Statistics was used.
DIVISION
tone, clay, glass and related products
and planing mill products
Fetal building material and equipment
data were taken from







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note F to Table VI—1 (concluded)
Unless otherwise indicated all sales ratios were taken from
)istribution of Sales, of Manufacturing Plants, 1929.
INDUSTRY
NO.
307Sales ratios for entire cork products industry used.
All industrial sales assumed to represent sales to
contractors.
311The value of firewood (approximately one million
dollars)is not included in the total, All sales of
unfinished lumber and timber products not sold
directly to industrial consumers assumed to be soid
to wholesalers. Sales ratios used as shown in special
section on lumber and timber products industry,
local sales being assumed to represent sales to tilti-
mate consumers and/or contractors.
314The value of tanks andvats(about six million dol-
lars)is not included in the total. All unfinished
planing mill products were assumed to be sold di-
rectly to industrial consumers, and the sales ratios
were adjusted in accordance with this assumption.
319Sales ratios adjusted to include interplant trans-
fers. All industrial sales assumed to represent sales
to contractors and/or large ultimate consumers.
407, 411All industrial sales assumed to represent sales to
contractors and/or large ultimate consumers.
602Same ratios used asfor explosives consumed as
construction materials (see Industry 613).
613The value of explosives used as construction mate-
rials($8,310 thousand) was assumed to be sold in
the same proportions as all explosives, industrial
sales being treated as sales to contractors.
626Sales ratios for entire industry used, industrial sales
being considered as sales to contractors and large
tiltiniate consumers.
701, 703, Salesratiosfor roofing materials industry used,
705sales to industrial consumers being treated as sales
to contractors and large ultimate consumers.
705Sales ratios for the paving materials industry used,
sales to industrial consumers being treated as sales
to contractors and large ultimate consumers.
802Same ratios used as for cork tiling and flooring
(Industry 307).
001, 1644 All sales to industrial consumers treated as sales to
large ultimate consumers and/or contractors.
1002All sales of unfinished cement assumed to be sold
directly to industrial consumers.
1004Sales ratios for entire clay products(other than
pottery) and non-clay refractories used. All tinfin-
ished sales assumed to be sold directly to industrial
consumers,
1005Sales ratios derived after subtraction of sales of
monuments, grave markers, etc. from total. All in-
dustrial sales treated as sales to contractors and/or
large ultimate consumers.
1008Sales ratios for obscured and wire glass used for
window glass. Sales to industrial consumers treated
as sales to large ultimate consumers and/or con-
tractors. In the case of plate glass allindustrial
sales were assumed to represent unfinished plate




1009Same ratios used for leaded, stained, etc., glass as
for obscured and wire glass.
1013Sales ratios for entire industry used, sales to in-
dustrial consumers being treated as sates to con-
tractors and/or large ultimate consumers.
1014Sales ratios recomputed after subtraction of monu-
mental stone.
Sates to industrial consumers treated as salesto
contractors aiid/or large ultimate consumers.
Vitreous china ratios used for vitreous and semi-
vitreous fixtures.
1101All industrial sales treated as sales of unfinished
bolts,nuts,washersandrivets.
1104,1112,
1114, 1117, Sales ratios for entire industryused, allsalesto
1122, 1207, industrial consumers being treated as sales to con-
1632, 1638 tractors and/or large ultimate consumers.
1113, 1126, Sales ratios for nails, spikes, etc. industryutilized.
1127All industrial sales assumedto be unfinished; re-
mainderof unfinished assumed to he sold through
wholesalers.
1119, 1121Allindustrial sales of valves, fittings and specialties
assumed tobe to contractors and/or large ultimate
consumers.
The distribution data for heating apparatus were
derived from the treatment oconsumers' goods
(Minor Group 16). Industrial sales of all types of
heatingapparatus were assumed tobe sales to con-
tractors and/or large ultimate consumers; all other
construction material heating apparatus was coti-
siderecl sold through
1128All industrial sales assumed to be sales of unfinished.
1204Alt unfinished not sold directly to industrial con-
sumers assumed to he sold to wholesalers.
1303Sales ratios given for interior conduits ancL fittings
used with alt sales to industrial consumers treated
as sales to contractors and/or sales to large ultimate
consumers.
Assumption macic that all sales are directly to con-
tractors and/or large ultimate consumers.
The percentage used was derived from a weighted
averageofthefreightchargepercentagesfor
gravel and sand; stone, broke, ground or crushed;
stone, finished, n.o.s; asphalt; posts, poles antI pil-
ing; railroad ties; lumber, shingles and lath; rails,
etc.; cast-iron pipe and fittings; iron and steel pipe
and fittings; cement; brick, common; brick, n.o.s.
and building tile;lime; plaster; sewer pipe anti
draintile;paints; building paper antI prepared
roofing materials; and t)uilding woodwork. The
values of these commodities at point of origin and
the freight charge paid were used as reported by
the Interstate Commerce Commission in Freight
Revenue and Value of Commodities Transported














MOVEMENT OF CONSTRUCTION MATERIALS TO AND
FROM WHOLESALERS, CURRENT PRICES, 1919-1933
The movement of construction materials from producers to wholesalers;
combined with imports, yields the total flow of these materials to whole-
salers. Adjustments for changes in wholesalers' stocks and for wholesale
mark-up result in an estimate of sales by wholesalers. The volume of these
sales is distributed among exports, sales direct to consumers and sales to re-
tailers.
Notes A through C, following the table, show the methods of estimate and
the supporting data. Comments on the table will be found in the Preface to










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note A to Table VI—2
IMPORTS AND EXPORTS OF CONSTRUCTION



















lay tiles and bricks (except
nagnesite brick and fire brick)
earthenware
shingles and slate
Lumber of asbestos cement
ypsum, calcined or plaster
Paris
and bitumen




















































































































































Telegraph, trolley and electric light poles
Sawed timber, soft woods and creosoted or
otherwise preserved







Other miliwork and house fixtures
3,648Bristols and bristol board
751Sheathing and building paper
3,020Fiber insulating lath or board
437Wall board of paper or pulp
4,979Paper hangings (wall paper)
285Petroleum asphalt
Stone, sand, cement and lime
2,200Plate and window glass
9Earthenware plumbing fixtures
939Clay building bricks and hollow tiles, and
27wall and floor tiles
Asbestos pipe covering and cement






Tubular products and fittings (except
boiler tubes)





Copper pipes and tubes
Brass and bronze: pipes and tubes, pipe fittings
and valves, plumbers' brass goods, brass wood
screws and hinges and butts
Metal conduit, outlet and switch boxes
Sockets, receptacles and lighting switches
Electric lighting fixtures
Elevators, freight and passenger














For years other than 1929, 1929 ratios were used.For imports the
atio to sales towholesalerswas used; for exports the ratio to sales
rywholesalers.PART VI
Note B to'Table VI—2
INVENTORY-COST OF GOODS RATIOS FOR
WHOLESALERS OF CONSTRUCTION MATERIALS
For two years, 1929 and 1933, direct data were available. The
Wholesale Census data in these years made it possible to coin-
pute ratios, for dealers in the major kinds of construction
materials. Four types of finn were selected: dealers in paints,
varnishes, lacquers and enamels, in hardware, in lumber and
building materials (other than metal), and in and
heatingequipment and supplies. In 1929 (lata on sales and
inventories were sutumated from Table 2 of the U. S. Summary
of Wholesale Distribu lion, which covered wholesalers only.
The sales figure' was reduced to terms of cost by the
wholesale margin shown in line 8 of Table VI—2 (see Note C
for of this margin). In 1933 data were summated
from Table 2B of Wholesale Distribution. Volume 1,
for the United States. Data were obtained not alone for whole-
salers only(wholesalers proper in1933) but also for manu-
facturers' sales branches. Here again the sales total was reduced
to terms of cost by using the wholesale margin given in line 8
of Table VI—2. The 1933 inventory ratio thus derived was ac-
cepted as a l)ase ratio, the level of the 1929 ratio being adjusted
on the basis of 1933 relationships to allow for the effect of mant
[acturers' sales branches.
For years other than1929and 1933 it was necessary to
various extrapolating indexes. A weighted average of the ii
ventory ratios for stocks (see Note D to Table VI—
the series there given l)eing first expresse(1 in current price
and the resultant ratios then adjusted to the correct 1929 leve
and of the ratios for stocks in the hands of contractors(s
Note A to Table was used for 1928 and for 1930—32. TI
weights applied were 2 and I respectively. The relationship
his average to the base ratios for 1929 and 1933 was ascertainec
andthevalues for 1930—32 calculated on the basis of straight lin
interpolation of these relationships. In 1928 the 1929 relatior
ship was used. From 1924 to 1927 inventory ratios based upo
a sample of wholesale lumber and building material, and hart
ware corporations as reported in Dr. Epstein's Source-Boo
were use(l as the extrapolating index. Prior to 1921 the sen
for prodttcers' stocks alone was available. The calculations mci
dental to the derivation of the fiuial wholesale ratios are show
in the accompanying table.
Note C to Table \TI_2
THE WHOLESALE MARK-UP AND THE DISTRIBUTION
OF SALES BY WHOLESALERS
Lack of satisfactory cQmmodity sales data necessitated the appli-
cation of a mark-up. In 1929 au approximation of 20
per cent was adopted. This was derived from a study of
operating expense ratios of the various types of paint, varnish,
enamel and lacquer, lumber and building materials (other than
metal), and plumbing and heating equipment and supply whole-
salers. These ratios, reported in Tables 5, 6 and 7 of the
U. S. Summary of I'Vholesaie Distribution, were average(l, a
small profit allowance added, and the result transposedto a
cost basis.
For years other than 1929 an index of distributive margins
'of dealers in construction materials was calculated. Its coinposi-
tion is given in the table following' this note. The index was
applied to the 1929 estimated margin figure and the resultant
margins then expressed as mark-ups (lines 7, 8 and 9 of Table
VI—2).
The 1929 percentage of sales by wholesalers direct to consum-
ers was derived from data in Tables 3 and 13 of the U. S. Sum
mary of Wholesale Distribution. From Table 3 were taken th
net sales and the sales direct to consumers of paint and vat
nish...,log,pile amid post, railroad tie, builders' hardwar
heavy hardware, lumber and building material, and plumbin1
and heating equipment and supply wholesalers. Total net sale
were reduced by 15 per cent to eliminate duplication (remova
of agents', brokers', etc. sales) on the basis of pertinent coni
modity data reported in Table 13. The value of direct sales wa
then expressed as a percentage of the corrected net sales tota
and this figure, 22 per cent, used for both 1929 and all othe
years.
The subtraction of sales direct to consumers and of
(estimatedfor years other than 1929 on the basis of the 192
ratio to total wholesale sales) from total wholesale sales left as









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MOVEMENT OF CONSTRUCTION MATERIALS TO AND
FROM RETAILERS, CURRENT PRICES, 1919-1933
The flow of construction materials toretailers, adjusted for changes in re-
tailers' stocks and raised by the retail mark-up, yields the volume of sales by
retailers. The of estimate and the supporting datareviewed in
Notes A through C following the table. Some comments upon it will be
found in the Preface to Part VI, Section 2.
Table VI—4
MOVEMENT OF CONSTRUCTION MATERIALS TO AND
FROM ULTIMATE CONSUMERS, CURRENT PRICES,
1919—1933
The movement of construction materials to their ultimate consumers is de-
rived from the preceding tables. This table provides a measure of changes
in stocks of construction materials in the hands of their consumers, and thus
yields an estimate of the volume of materials consumed. The derivation of'
consumers' stocks of construction materials is described in Note A follow-






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note A to Table VI—3
INVENTORY-COST OF GOODS RATIOS FOR RETAILERS
OF CONSTRUCTION MATERIALS
The technique employed was similar to that described in Note
11to 't'ablc Vl—2.llascratios werecalculatedfor 1929and1933,
salesand inventor.y data for the lumber and building group
being available in the Retail Census for these years. The sales
totals were reduced Lo cost by use of the respective margins (see
Note B below fOr the derivation of the margins). The has
ratios thus obtained were then moved by the use of variou
extrapolating indexes, the calculations involved being show
in the aCCOmpanying tal)le.
Note B to Table VI—3
RETAIL MARK-UP OF CONSTRUCTION MATERIALS
In 1929a retailmargin figure of 26.9 per cent was obtained from
an unpul)lishedl release by theBureauofForeignafl(lDomestic
Commerce:SummaiyofEstimated Net Sales, Gross Mar-
gin, Operating Expenses and Net Profit by Leading Trades. This
percentage represented the operating expense figure o26.0
per cent shown by the data in the 1929 Retail Census plus at
allowance of 0.9 per cent for profit.
For years other than 1929 the index of distributive margin.
described in Note C to Table Vl—2 was applied to the 192
margin. The margins thus calculated were then expressed a
mark-ups.
Note A to Table VI—4




In order to obtain a figure for average work per firm for
corporations 'under $25,000' the same relationship between cor-
porate and total was assumed as shown in the special tabulation
for those 'over $25,000'. The average per corporate firm 'under
$25,000' was thus estimated at $15,480.
The next step was to obtain the total number of construction
corporations. As reported in Statistics of Income there were
19,659 construction corporations in 1929. Comparison of this
figure with the special Census tabulation indicates that there
were 8,573 corporations that presumably did a business of less
than $25,000 in 1929. When multiplied by the estimated average
work per firm, these residual corporations represented a total
business of $132,710 thousand. This figure was added to
corporate figure shown in the special Census tabulation, and
a total of work done by all corporate firms thus obtained, a
total which represented 56.1 per cent of the total work reported
in the Census for all firms.
Corporate inventories for 1929 as estimated from Statistics oj
Income and given in Table VU—I below were $320.2 million. On
the basis of the raising ratio indicated above a total estimate of
$570.8 million, which included all stocks for the volume of busi-
covered by the Census of Construction, was derived. When
this final inventory estimate is expressed as a percentage of the
cost of materials ($2,477.6 million as indicated in Cemistis Table
VU) used in the volume of business covered by the Census, an
inventory-cost of goods ratio o 23.0 per cent is obtained.
8 6 The inventory ratio just calculated is a ratio in terms ol
current prices. In order to get a similar ratio in 1929 prices, the
inventory and cost of materials figures need to be adjusted by
the appropriate price indexes, average for the year, shown in
Note C to Table V(—1 -Thuscalculated the 1929 inventory ratic
becomes 23.3 per cent.
Foi- years other than 1929 two extrapolating indexes were
used: for 1926—33 data for construction corporations as derived
from Statistics of Income, and for years prior to 1926 the
based on the sample used for stocks in the hands of producen
(Note D to Table VI—l). As is shown by the accompanying table
all calculations were carried through in terms of 1929 prices. Iii
1918 the actual movement of the sample of producers'
(Note D to Table VI—1) was used to extrapolate the 1919 esti
mate of stocks held by consumers.
The procedure by which the 1929 ratios were derived isas
follows:
From a special tabulation of the Census of Construction fig-
















From Table VII of the Census the following data were oh-


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(ESTIMATES DERIVED FROM CONSUMPTION OF
CONSTRUCTION• MATERIALS)
In this table the value of construction materials consumed (see Table VI_4)
is combined with data on the ratio of cost of materials to total cost of construc-
tion to yield a global estimate of total construction. Different assumptipns
concerning the movement of the materials-total cost ratio result in several
variants of the estimate of total construction.
Notes A through D following the table describe in detail the data used in
approximating the movement over the period in the ratio of the value of
materials consumed to the total cost of construction. Some discussion of the








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note A to Table VI—5 (Continued)
Line 1
The 1929 percentage wascalculatedfrom data in the Construc-
tion Census, Table 8 of the report on Pennsylvania. In order
to make the percentage comparable with those derived for
the earlier years only the following types of construction estab-
lishment were included: building, highway, street paving, rail-
road, electrical, heating and plumbing, masonry, painting and
decorating, roofing and sheet-metal work, steel erection, stone-
work and marble and tiling.
The percentages for 1919—21 were derived from the Pennsyl-
vania Reports on Productive Industries for the respective years.
From these reports the percentages of wages and salaries to total
construction were obtained. In order to break down the com-
plementary percentages, which included materials and gross
profits,it was necessary to estimate gross profits ratios. This
was done by applying the index of gross profits ratios in line
8, Note C below, to the 1929 ratio as calculated from the data
for Pennsylvania in the Construction Census. By subtracting
the estimated gross profits percentages from 100 in each year
residuals representing wages and salaries and materials were
obtained. Since the percentages of wages and salaries to total
construction were known, the materials percentage could then
be easily derived. It remained only to express the materials
percentages as percentages of the totals of wages and salaries
and materials.
Lines 12, 13, 14
The 1929 percentage was calculated from Table 8 of the Con-
structiori Census, the numerous classes of establishments re-
ported there being divided among private, public utility, and
public construction. The establishments were grouped as fol-
lows:
Private: General building contractors and the following types
of subcontractors: carpentering and wood flooring, concreting,
electrical,elevatorconstruction,heatingandplumbing,
masonry, glass and glazing, roofing and sheet-metal work, steel
erection, stonework; marble and tiling, wrecking, excavating,
and ornamental iron.
Public utility: General contractors: railroad, foundation, cen-
tral station, light and power plant, air transport work, oil and
natural gas pipe line, vehicular subway and tunnel, telephone
line and system, radio tower, etc., and miscellaneous,n.e.s.
Subcontractors: railroad, foundation, power plant, metal work,
n.e.s., and pipe line.
Public: General contractors: highway, bridge and culvert, grad.
ing, street paving, sewer, gas, water, conduit, dam and reser-
voir, waterworks, dredging, river, harbor, etc.,levee, refuse
disposal plant, and subway (other than buildings). Subcontrac-
tors: highway, bridge and culvert, grading, street paving, sewer,
gas, water, conduit, dam and reservoir, waterworks, dredging,
river, harbor, etc.
Other years were estimated by applying the index shown in
line 11.
Lines 15, 16
The derivation of the weights is shown in Table VI—6.
Note B to Table VI—5
INDEX OF WAGES AND SALARIES, 1929 = 100'
I Number of wage earners
2 Number of salaried workers
3 Ratio of salaried workers to wage earners
4 Estimated number of salaried workers
5 Estimated average salary(dollars)
6 Estimated total salaries(thousands of dollars)
7 Estimated total wages (thousands of dollars)
8 Total salaries and wages (thousands of dollars)
9 Index, line 8, 1929 —100 2
IThese data were taken from the NetionalIncomeStudy. The wage
earner figures were derived from the 1929 Census of Construction and
extrapolated by a six state employment index.The movement of sal-
aried workers was determined by using the ratio of salaried workers
to wage earners in non.metal mining. Average wage data were obtained
from special tabulations of the Department of Commerce; the move•
ment of average salaries was based on that of average salaries in non-
metal mining.
2 This index was applied. only to wages and salaries on construction
other than public works. In public construction the 1929 ratios of ma-
terials and of wages and salaries to the total value of materials and
payroll were held constant for years after 1929. The validity of this
procedure was indicated by a comparison of material and payroll ex-
penditures by the government (Public Works funds, R. F. C. funds,
and regular governmental appropriations) for selected types of public
construction in 1934 and 1935 with the 1929 Census percentages for
similar types of construction. Further indication of constancy was af-
forded by examination of the data on highway construction in the 1935
Census of Construction.
1929 1930 1931 1932 1933
1,209,254 1,044,795 706,204 490,957 447,424
129,064 •
.1067 .1236 .1290 .1393 .1449
129,064 129,137 91,100 68,390 64,832
2,937 2,834 2,628 2,235 1,903
379,061 365,974 239,411 152,852 123,375
2,141,588 . 1,887,376 1,161,960 502,011 394,969
2,520,649 2,253,350 1,401,371 654,862 518,344



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VOLUME OF NEW CONSTRUCTION AND MAINTENANCE
BY TYPE,1919—1933
Thetotal of new construction,inclusiveof major repairs and alterations and
of maintenance in some fields, is a sum of the estimates given in greater detail
in Tables VI—7 through VI—9. These estimates, as distinct from those in
Table VI—5, are based upon information that relates directly to the volume
of construction and that makes possible a distinction among different types
of construction such as residential, commercial, industrial, public utility
and public works.
• This and the following tables relating to the estimates of construction by





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VOLUME OF PRIVATE CONSTRUCTION, 1919-1933
Private construction comprises residential, both urban and farm, non-
residential, exclusive of public utility and public construction. Notes A
through C following the table indicate the sources of those parts of the esti-



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note A to Table VI—7
FARM CONSTRUCTION
relating to the construction of farm buildings and repairs
n buildings have been reported since 1924 in Cropsand
(arkets(April 1938 and September 1936). The figures were cx-
back to 1919 by means of an unpublished series of
Bureau of Agricultural Economics on the depreciation of
Lrni buildings. Even though this series seemingly. hears little
to new construction, its movements are (lecidedly
milar to the estimates of construction inclusive of repairs iii
years prior to 1930. No other available series showed such
These estimates of construction of farm buildings and repairs
nbuildings unfortunately cover only'business'buildings.
arm dwellings are excluded and the available data enable no
tore than rough estimates of such construction. From the 1930
Census of Agriculture the valuesfarm dwellings andof
buildings other than dwellings were obtained. These figures
were multiplied by depreciation rates of 3 and 5 cent re-
spectively(approximations suggested by the Bureau of In-
ternal Revenue rates). The resultant (lepreciat ion figure for
farm buildings other than dwellings was then expressed as a
percentage of the total depreciation tlitts calculated. This per-
centage approximated 60 per cent; on the of these indirect
calculations for 1930 the construction and repairs of farm build-
ings other than dwellings were then set at 60 per cent of all
farm coust-ruction and repairs. Because of the lack of similar
data in other years the percentage was held constant through.
out the period.
Note B to Table VI—7
NONRESIDENTIAL CONSTRUCTION
'he estimates of the different types of nonresidential construc-
on are based on Dodge contract data. Comparable series were
brained from the business cycles study.1 These series, however,
aver 37 states from 1925 to date, 36 states in 1923 and 1924;
nd only 27 states from 1919 to 1922. Consequently the figures
)r the earlier years had to be raised to cover 37 states (acconi-
lished by splicing at the overlapping years), and all the data
ad to be raised to cover the entire 48 states. Examination of
The business cycles unit of the National Bureau benefited from the
of the F. W. Dodge Corporation in the compilation of these
Industrial construction excludes power plants and petroleum and
ipe lines throughout. Commercial construction includes airports through.
Ut.
[385]
the data on total l)uilding construction (excluding subcontract
work) in the 1929 Census of Construction showed '18 states to be
110 per cent of the 37 states covered by Dodge. A raising ratio
of 1.1, held constant because of lack of further data, was thus
used iii order to obtain the estimates for the United States as a
whole.
The values of private nonresidential construction are under-
estimates because of the omission of such classifications as pri-
schools and hospitals. These items are included in our
estimates of public works below. In the aggregate, they are
probably too small to affect materially the usefulness of the






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































VOLUME OF PUBLIC UTILITY CONSTRUCTION, 1919-1933
The volume of public utility construction, both new and maintenance, as
measured on the basis of available data, includes the cost of some commodi-
ties included elsewhere in this.study under finished producers' durable; and
must be adjusted correspondingly. The sources of the data upon which the
estimates rest, as well as the procedure used in adjusting for duplication,




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1930—34 data on expenditures for new linesand extensions
Lnd expenditures for additions and betterments of road by Class
SteamRailways were reported iii Statement 47 of Statistics
Railways.From the totals there, given the figures for the fol-
owing eight accounts were removed: land for transportation
mrposes, roadway machines, roadway small tools, assessments
or public improvements, cost of road purchased, shop inachin-
try, power plant machinery, and power substation 'apparatus.
['he residual totals were taken to represent new construction
or Class I Railways. In order to obtain totals inclusive of all
ailways, raising ratios based on the relationship between the
:apital investment of ClassI and that of all railways were
itilized.
For 1922—29 the estimates of the Bureau of Railway Eco-
iomics on gross capital of Class I Steam Railways
or roadways and structures were used for extrapolation. The
Igures were first raised to cover all railways by means of the in-
'estrnent ratios. They were then adjusted to agree with the
mew construction expenditures as estimated above on the basis
the 1930 relationship between the Bureau of Railway Eco-
momic.s figtire(corrected to covem' all railways) and the actual
'onstiuction expenditure in that year as previously determined.
It was also possible to obtain a gross capital expenditure
igure for road and structure in 1919 from Recent Economic
Thanges, Volume I, p. 258. This figure,'taken from the report
1 the Director General of Railways in 1920, refers to all rail-
vays and needed to be adjusted to agree with the new construc-
ion estimates of the later years. This was done by applying
he same 1930 ratiothathad been applied to the Bureau of
Economics figures for 1922—29.
For 1920 and 1921 the Bureau of Railway Economics figures
or gross capital expenditures of Class I Steam Railways on
oadway and structureandon equipment were the only avail-
ble means of interpolation. For the three 'years, 1920—22, these
otals were raised to represent all railways. A comparable 1919
otal was then obtained from Recent Economic Changes. The
919 and 1922 totals were next related to the 1919 and 1922
ross capital expendiwres on roadway and structure alone.
rhe two ratios were interpolated along a straight line and the
esultant ratios applied to the 1920 and 1921 grand totals of
11 capital expenditures. Finally the derived estimates of road-
and structure expenditures were adjusted to the level of
he new construction estimates by means of the 1930 ratio for
11 years prior to 1930.
lectric railways
xpenditures by transit companies on way and structures and
iipowerequipment are reported from 1922 to date in the
nnual statistical issues of the Transit Journal.
lectric light and power
procedure similar to that used by Corrington Gill in the
ederal Employment Stabilization Board estimate wasfol.
)wed. Total construction expenditures as provided by the
dison Electric Institute were adjusted to exclude the value
f land, the adjustment being made on the basis of average
ercentages given to Mr. Gill by the engineering department
F the Institute. Careful examination of A. D. Gayer's public
orks estimates (Public Works in. Prosperity and Depression)
idicates the inclusion of lighting system contracts in his esti-
rates in the value of about 5 per cent of total electric light
id power. 'Since we are concerned with the elimination of
aplication in our estimates we have arbitrarily reduced our
electric light and power totals 5 per cent. To subtract an actual
figure in each year would have required more time and labor
than the correction justified.
Telephone
Data for the Bell Systemare compiled by the American Tele.
phone and 'Telegraph Company. In order to cover. all telephone
companies, the raising ratio established by Mr. Gill was used.
This was based upon information secured from the United States
Independent Telephone Associa Lion and fioni the American
Telephone and Telegraph Company.
Telegraph
Data for four years as calculated by Mr. Gill have been used.
rhe estimates are based on Western Union and Postal Tele-
graph Company figures obtained by Mr. Gill from correspond-
ence with the companies. In order to cover all companies, rais-
ing ratios indicated by the relationship of the total investment
of Western Union and Postal to that of all companies reporting
to the Interstate Commerce Commission were used.
Gas, manufactured
From 1929 to date totals are published in the annual statisti-
cal summaries of the American Gas Association. The figures
for 1925—28, together with those for natural gas in the same years
were taken from 'an estimate by Peter Stone in Construction
Expenditures and Employment, 1925—1936(Works Progress
Administration, 1937).
Natural gas
From 1929 to date totals were reported by the American Gas
Association. For 1925—28, see' manufactured gas above.
Pipe lines
Mr. Stone's estimates were used. He described his method as fol-
lows: "Volume of construction reported l)y the Pipe Line Con-
tractors' Association for 1928—33 was expanded to include pipe
and coverings. Other years(i.e.,1925—27) were estimated on
the basis of the relation of Dodge totals to the totals for 1928—33.
Such figures were checked with the mileage of pipe lines as
reported by the Bureau of Mines" (ibid., p.28).
Waterworks, private
Mr. Stone's estimates were used. He computed totals for 1925—
32 from outlays for waterworks as shown in Financial
Statistics of Cities, and subsequent years on the basis
of Dodge reports. He then estimated private waterworks on
the assumption that they constituted 10 per cent of the total
for 1925—33. This percentage was derived from a special tabula-
tion of Dodge figures (ibid., pp. 28, 30).
Maintenance
The maintenance estimates were prepam-ed by Solomon Fabri.
cant of the National Bureau staff. His memorandum on method
follows:
Steam railways
The Interstate Commission data in Statistics of Rail-
ways were compiled for maintenance on and structure other
than depreciation, retirements, insurance, and injuries to per-
sons, Class I Steam Railways. These were then stepped up to
include all steam railways, on the basis of operating expenses
(96.29 per cent in 1919, 96.86 in 1933).
Electric railway.s
Basic data for 1917, 1922, 1927, and 1932 were obtained from
the Census of Electrical Industries. The figures include rail-
way operating expenditures on way amid structures, other than
depreciation; and on power maintenance of plant and grounds
[389]PART Vi
Note A to Table \'I—8 (concluded)
other than depreciation (only 50 per cent of wages to employees
being treated as maintenance). Interpolations for 1917—27 were
made on the basis of total operating expenses as reported by
the American Transit Association, Transit Journal, January
1934, p. 4; interpolations for 1927—33 on the basis of main-
tenance materials and labor as reported by the American Transit
Association.
Electric light and power
Basicdata on 'maintenance expense' for 1932 were obtained
from the Census of Electrical Industries (commercial establish-
ments); for 1929—33 the figures are based on a sample covering
about80percentoftotalrevenues and collected from
Moody's Public Utilities; for 1921—29, the figures were obtained
from the Edison Electric Institute; for 1919—20 they were esti-
mated on the basis of the ratio of maintenance expense to oper-
ating revenues in 1921.
Telephone companies
Basic data for 1917 and 1922, covering 'repairs and main-
tenance', were taken from the Census of Electrical Industries.
Interpolations for 1920—33 were based on 'current maintenance'
of the Bell Telephone System. The amount for 1919 was esti-
mated on the basis of the number of telephone connections
made.
Telegraphs a nrj ocean -cables
Data on maintenance (excluding depreciation) for 1929—31 are
from the reportstothe Interstate Commerce Commission,
Other years are based on the ratio of the above maintenance
charges to operating revenues (Census of Electrical Industries,
for quinquennial years; %Vestern Union (Moody's) for 1917—33).
Gas, manufactured
Data on maintenance expense (excluding retirement expense)
as a percentage of operating revenues, for 1929—33, were taken
from reports of the American Gas Association. Ratiosfor
1919—28 were assumed equal to that for 1929. These were
plied to operating revenues for biennial years obtained from
the Census of Manufactures, interpolated by data from the
American Gas Association.
.Vaturnl gas
The ratio of maintenance to operating revenues, derived for
1931—35 by the American Gas Association from a sample, was
applied to the value of natural gas consumed (Minerals Year-
book). For 1919—30 the average ratio of 1931—35 was used.
Pipe lines
Maintenance expenses for 1930 were estimated by Mr. Gill from
1. C. C. returns. Estimates for other years (1920—34) were based
on operating revenues(I. C. C.), and for 1919—20 on crude
petroleum production.
Waterworks
Estimated by Mr. Gill for 1930 from various unpublished data
secured by correspondence with a prominent waterworks en-
gineer. Estimates for 1929—33 based on a sample of companies
(7 for 1929—32, 13 for 1932—33) collected from Moody's Pub!
Utilities. No explicit estimates made for 1919—28.
Estimated Duplication
Examination of our producers' durable classification of ele'
trical appliances, industrial and commercial (Minor Group 3
indicated the inclusion of several items that are included
in the estirnates of public utility construction.'
Although it was impossible to segregate accurately this dupi
cation, a rough approximation seemed preferable to none. T[
first step was to determine the commodities of which the majt
portion seemed to be destined for public utility constructiol
This was done by reference to Minor Group 33 in Table I—
and by inspection of the more detailed breakdowns of the orig
nal data in the Census of Manufactures. The commoditii
finally chosen, necessarily an arbitrary selection, were as follov
(the nomenclature is that of the 1929 Census):
Duplication in new public utility construction: generators, n
including motor-generator sets, automotive generators
alternating current; synchronous condensers and frequeru
chargers; constant-potential transformers. .- over500 k.v.a
motors, d.c., over 200 h.p.; motors, a.c., synchronous motor
motors, a.c., polyphase induction, over 200 h.p.; switchboard
current breakers and switches; and telephone and telegrap
apparatus.
Duplication in maintenance: rubber insulated wire and cabb
lighting and power circuit and telephone; paper insulated Wi]
and cable: lighting and power circuit and telephone and teS
graph cable; fuses and fuse blocks; overhead trolley-line in:
terial; pole line hardware; and railway signals and attachment
The items were totaled in each Census year. 2Anapproximal
correction, based on examination of the 1929 data in
Commerce and Navigation of the United States, I, 1929, was the
made for exports and imports. Next the two sets of adjusted tota
were estimated for the intercensal years by using the totals
Minor Group 33 as shown in Table 11—S. Finally a constas
mark-up of 7 per cent as indicated by the 1929 data for Miru
Group 33 in Table 111—5 was applied; the resultant figures we:
assumed to represent the volume of duplication.8 These figuri
are the ones shown in Table VI—8, and they have been sul
tracted from the public utility construction estimate in
to eliminate possible duplication of commodities already treat
under producers' durable. They can of course be included wil
construction, if desired. In that event, however, they should I
removed from the totals of producers' durable commodities.
iAsmall amount may be included also under public works, i.e.,
the construction of municipal light and power systems,etc., and
industrial construction. amounts are undoubtedly small ai
cannot be estimated in a satisfactory manner, we have not
to make allowances for such duplication in these categories. We ha
treatedthe entireduplicationunder publicutilities:thus the n
total for public utilities is probably an underestimate.
2Severalhad to be estimated for particular years. This was usual
done by using the percentage breakdown for the nearest year for whi
the more detailed data were available.
SAninsignificant amount of electrical equipment, which is treated und
accounts not included in our railroad construction estimates,is us
by steam railroads. The amount was so small that no adjustment w
deemed necessary.Table VI—9
VOLUME OF PUBLIC CONSTRUCTION. 1919-1933
This table measures the volume of construction of public buildings, streets
and roads, educational buildings, and of all other units utilized by public



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































Note A to Table VI—9
SOURCES OF DATA
ese estimates are based primarily on data given in Public
)rks in Prosperity and Depression by Arthur D. Gayer (Table
P. 51) and in An Economic Survey of Motor Vehicle Trans-
nation in the United Slates, a pUl)licatiOfl of the Bureau of
ilway Economics. Mr. Gayer's estimates of city streets have
removedfrom his total for each year, because of the pecu-
rities evident in the year-to-year movement. As a
new construction of city streets the estimates of the Bureau
Railway Economics were used. These were derived from city
hay data and are shown in Appendix N of An Economic
2
ie data used for maintenance of rural highways are the same
those given by Mr. Gayer, except for the substitution in 1931
the final estimate for that year as shown in Appendix K of
Economic Survey. The figures were extrapolated for 1932
1933 on the basis of the movement of the maintenance data
state highways as reported by the Bureau of Public Rbads,
ie data on maintenance of city streets were estimated for
from the figures on roadways and waterwa)'s given in
Statistics of Cities for cities with a population of 30,000
more. The annual per capita expenditure was calculated
d adjusted to represent per capita expenditures of cities with
)opulation of 2,500 to 30,000. This was done by applying the
:io that total per capita expenditures of the latter group of
ies bore in 193 1—32 to the group of cities of 30,000 or more
Ita from Financial Statistics of States and Local Governments,
1932). The derived per capita expenditures on roadways and
waterways of cities between 2,500 and 30,000 were then multi-
plied by the total population of these cities, reported in Ap.
pendix N of An Economic Survey. By summation, total main-
tenance on city streets and waterways was obtained for 1923—31.
For 1932 and 1933 these totals were extrapolated on the basis
of the movement of maintenance expenditures on highways by
cities with population oF 100,000 or more.
Finally the estimates for rural and city highways and streets,
etc., were totaled as shown in line 2 o. Table V1—9.
Line 4
As indicated in the table, the Dodge series for 27 states includes
the following Dodge classifications: public works and utilities,
educational buildings, hospitals andinstitutions, and public
bu 11(11 ngs. These series were most convenient] y summated from
the Dodge data given in Recent Economic Changes, Chapter
III, Table 1; the aggregate was used as• an index with which
to move Mr. Gayer's estimates back to 1919. The 1923 relation-
ship of the Dodge total to Mr. Gayer's total was utilized for
this purpose.
Line 5
Mr. Stone's estimates in line 5 were taken from Construction
Expenditures and Employment, 1925—36, prepared by him for
the Works Progress Administration. They were used as an index
with which to extend the estimates in line 3 beyond 1931, the
1931 relationship between the two series being applied to Mr.
Stone's estimates for the later years.
[393]Table VI—lO
COMPARISON OF ESTIMATES OF TOTAL CONSTRUCTION
BASED ON CONSUMPTION OF MATERIALS WITH THOSE
OF NEW CONSTRUCTION DERIVED FROM THE ESTIMATES
BY TYPE, 1919—1933
A comparison of the global total of construction, obtained in Table VI—5,
with the total of new construction by type, reveals a disparity that is only
partly accounted for by the volume of repairs and maintenance calculable
from the available data. But these data obviously fail to cover all construction
repairs and maintenance. For the discussion of this comparison and of its
implications for the validity of the estimates, see the Preface to Part VI,
Section 5.T
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